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PREFACE 


HE Learned World is now al?“ 
| molt generally convinc'd, that 

1 inſtead of amuſing themſelves 

with Vain Hypotheſes, which ſeem to differ 

little from Romances, there's no other 

way of Improving NATURAL PHl- 

LOSOPHY, but by Demonſtrations and 

Conclufions, founded upon Experiments 
judiciouſly and accurately made, 


Buy this courſe, after many Ages had 
paſs' d, with little or no Progreſs in the 
True Knowledge of the Nature of Things, 
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The PREFACE. 


greater Advances have been made 


within the compaſs of a ſmall Number 
of Years, than was eaſily to be ima- 


gin'd, that the moſt Sagacious Men, 


with their Greateſt Induſtry, could e- 


ver have been capabable of attain- 
ing to. 


The Honourable and moſt Excel- 


lent Mr. BOYLE, by great Variety 
of Experiments, in almoſt every Part 


of Philoſophy, gave much Light into 
the Cauſes and ee of Nature; 
and particularly, by the Invention of 
that moſt Uſcful Inſtrument the Air- 


. 


The Principal Subject of the follow- 
ing Papers, is, an Account of Great and 
Further Improvements of this Noble 
Machine, the Air. Pump, and of many 
New Experiments made thereby, 


By 
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By the ſame Method, the moſt Lear- 
ned and Incomparable Sir ISAAC 
NEWTON has invented and eſtab- 
liſn'd the Theory of Light and Colours; 
and by Demonſtrations Randed: on Ex. 


periments and Obſervations, has at once = 
begun and finiſh'd that great Diſcovery,” 


and advanced that Part of Opticks, 
concerning the Nature of Light and 
Colours, of which there was little, if any 
thing, before known, to a Perfect and 
Com pleat Science, 


The New Experiments contain'd in 
the Following Treatiſe, concerning the 
Production and Emiſſion of certain 
Kinds of Ligbt from different Bodies, 
hitherto baren may, tis pre- 
ſum'd, give no ſmall Illuſtration to 
that Matter; and become the Occaſion 
of many not unacceptable Diſcoveries, 


concerning ſeveral particular Circum- 
ſtances not included in the General 
Theory. 


A 3 The 


The PREFACE, 


The General Laws of Attraction and 
Repuiſe, common to all Matter, have 


by the ſame Excellent Perſon been 


diſcover d, and applied to Wonderful 
Purpoſes, in eſtabliſhing the true Syſtem 


of Nature, and n the Great 
d : 


Motions in the World, 


But the Nature and Laws of Elec- 
trical Attractions have not yet been 
much conſiderd by Any: And in the 
following Obſervatiotis, tis hoped, the 
Reader may meet with many things, 
which may be of great Uſe in diſcove- 
ring {ome of the Wonderful and hither- 
to Unheeded Effects of this ſtrange Pro- 
perty of Bodies, in ſeveral of the Ope- 
rations of Nature; and poſſibly in the 
Production and Determination even of 


 Involuntary Motions in the Parts of Ani- 
malt; of which very little has yet been 


wrote intelligibly. 
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If the few Hints and Suggeſtions in 
this Diſcourſe, ſhall excite the Curioſi- 
ty of Ingenious Inquirers, to make further 
Search into theſe Matters, my intention 
in publiſhing them, which was entirely 
for the Improvement of Natural Knows 
ledge, will be compleatly anſwer d. 
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2 Rat Dale ion of al AIR. PUMP. 


made uſe of i in 6 the following en. 
2 ments. E xg 


H E Ain Eat FOR 151 9* 
conſiſts of two Braſs Barrels or y? 
linders, as repreſented by 44 l. 4 
twelve Inches in height, and two: ö 
their Diameters within. The Suckers, or Eu- | 
zoli, are raiſed and depreſs d by turning the 43 
| Winch 45 backward and forward, The Wineh . 
is faſten d to a Spindle, that paſſes through a 
a Lafithorn, whoſe Pins perform the Office of 
| Cops: For in its Motion they lay hold on 
| the Teeth of the Racks cccc, and ſo reci- _ 
| procally as one is depreſs d, the other is ele- 3 
vated: By which means the Valves, Which 
axe made of limber Bladder, and fix'd on the = 
La Part of each Embolus, as well as at, the Þ 
ory | B bot - if 
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bottom of the foremention'd Cylinders, per- 
form their Offices mutually of exhauſting and 
diſcharging the ſame Air taken from the Reci- 
pient on the Plate of the Pump. And when 
the Recipient comes to be pretty well exhau- 
ſted of its contain'd Air, the preſſure of the 
outward Air on the deſcending Sucker is near- 
ly ſo great, that the Power requird to raiſe 
the other is very little more than what ſur. 
mounts the Friction of the moving Parts ; 
which renders this Pump preferable to all o- 
thers : For in the Working of them, the near- 
er they approach to a Vacuum, the greater is 
their Labour. But this that I am now deſcri- 
bing (under the ſame Circumſtances) is quite 
contrary. | 

The bottom of the Barrels are placed in a 
Braſs Diſh, repreſented by 44, whoſe Sides 
are about two Inches high, and 1s on purpoſe 
to put Water in, to keep the Leather Collars 
(on which the Braſs Cylinders ſtand) moilt, 


whereby the Air is prevented from inſinua- 


ting into the Cylinders of thoſe Parts. 

The Cylinders are fcrew'd down on the 
ſame by the Nuts ee ee, which force the 
Frontiſpiece f f down on them, thro' which 
the Two Pillars gg g paſs. 

The Pillars have an Iron belonging to each 
of them, and paſs from them in the Form of 
a Swan-neck, decypherd by g g, which J- 
rons are faſtned ro the hinder part of the 
Frame, for their better ſecurity from ſhaking, 
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C3 3 
_ from between the two Braſs Barrels ariſes 
a Braſs hollow Wire, hh, which hath a 
= Communication with each of them, by means 
of a perforated Piece of Braſs which lies along 
horizontally from one to the other. 

The upper end of this hollow Wire is faſt. 
ned to another Piece of perforated Braſs, 
= which ſcrews on underneath the Plate z z zz, 
Wl which is ten Inches over, and has a Braſs 
W Rimm ſoder d on it, to prevent the ſhedding 
of Water; for which there is occaſion in ſeve- 
ral Experiments. Between the Middle and 
che Side of this Plate ariſes a ſmall Pipe, , 
about an Inch and half in height, through 
which into the foremention'd hollow Wire 
paſſes all the Air into the Barrels, as it is ta. 
ken from the exhauſting Receiver. Upon the 
Plate of the Pump is always laid a wet Lea- 
Wther, on which the Recipients are placed : 
This wet Leather, prevents the Airs getting 
into the Glaſſes, whoſe Edges are truly ground, 
Wand is of uſe for that purpoſe beyond any Ce- 
ment whatfoever ; and not only ſecures it 
from the Air's Ingreſs that way, but by the 
WUſc of it we can make ſeveral Experiments 
in the ſame time they could formerly make 
dne, without any Daubing or Difficulty. 
Another Excellency in this Pump is, the 
ontrivance of the Gage denoted by 1111; 
hich Gage is a Glaſs Tube about 34 Inches 
long, and is ſo placed, that it cannot eaſily re- 
eive Damage, and is altogether out of th 
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way of any thing that is experimented on the 
Pump. Its lower Orifice is plung'd in aGlaſs 
of Mercury deſcribd by mm, on the Surface 
of which is laid a Piece of Cork with-a Hole 
in the middle of the Glaſs Tube to paſs thro': 
On this Cork is plac'd a Board made of Box- 
Wood, about an Inch in Breadth, and groov'd 
in the middle to receive the fore-mention'd 
Glaſs Tube, which is looſely loopd on to the 
ſame by two Braſs Loops, that it may. have 
the Liberty of riſing and falling as the Mer- 
cury aſcends or deſcends in the Gage. 
To the upper part of this Tube is cemented 
a Braſs Head, which Braſs Head fits into the 
fore mentioned perforated Braſs Piece that is 
ſcrew'd on under the Plate, and has a Com-. 
munication as well with the Recipient, on the 
ſame, as with the hollow Braſs Wire 5 
paſſing between the two Barrels. | 
The Box Board isgraduated into Inches, and 
Quarters, from the Surlace of the Quickſilver 
to 28 Inches high: From thence tis divided 
into Tenths of Inches. From this Gage the 
Degrees of Rarefaction in any Experiment 
are at all times moſt nicely to be obſerved. 
The Air- Cock, u, which lets in the Air, ff 
is likewiſe a Screw on the fame fore Wentl, | 
- ond perlorated Brass, in which the upper 
parts of the Gage and hollow Wire are inſer. 
ted: ooo repreſents a Receiver ſtanding on 
the Plate of the Pump, on whoſe upper part 
| 7 Pr through a Box of Collars of Leather, 
7 * | paſſes 


S $ 


paſ 
let 
mir 
Air 
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paſſes a Slip Wire, whoſe Office is to take up, 
fer fall, or ſuſpend any thing at any deter - 
minate Height, in. the REchIver, without the 
Air's Inſinuation. \ 1 
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SECT. I 
An Account of ſeveral Experiments on the 
Mercurial Phoſphorus. 


a. 
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EXPERIMENT I 


TT Took a Glaſs Receiver, open and ground 
at both Ends, and capable of containing 
about thirty Ounces of Water: The up- 

per Orifice of this Receiver was clos d with a 
Braſs Plate, (by the help of a wet Leather 
laid on the Edge of it,) in the middle of which 
was ſcrew'd a Stopcock, that had a ſmall Glaſs 
Tube inſerted into the lower Orifice of it; 
the Inſertion was perform'd by means of a 
Cement: And the little Tube thus inſerted, 
reach'd nearly from thence to the Bottom of a 
Glaſs, which was alſo included within the a- 
foreſaid Receiver, and which had as much 
Quickſilver in it as would cover the Bottom 
of the Tube about a quarter of an Inch. This 
* Apparatus was then applied to the 
Plare fix Pump, and the Stopcock turn'd, to 
: hinder the Air's Paſſage that way, 
till the Receiver was ſufficiently exhauſted : 
Which done, the Stopcock was turn'd again, 
FRETS to 
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to give the Air free liberty to enter in; and 
then the Air making its way thro' the Tube 
before mention d, ruſhd with a very great vio- 
lence thro' the Body of the Mercury, blowing 
it up forcibly againſt- the Sides of the Veſſel 
that containd it. And in this Confuſion and 
Hurry of its Parts, it gave, all round, the Ap- 
pearance of Fire; it look d like one great flaming 
Maſs, compoſed and made up of innumerable . 
little glowing Balls, which being fore d up, and 
daſh'd againſt the Sides of the Glaſs by the 
impetuous Torrent of Air, fell down again by 
their own Weight into the reſt of the Mercury. 
And thus the 4right Phænomenon continued, 
till the Receiver was half filld-again with Air. 
The Reſult of this Experiment therefore, 
ſhews us, that Light is producible from Mercu- 
ry, by paſſing common Air through the Body of it, 
after the Receiver is well exhauſted; i e. that 
Light is producible by the Application of a very 
ſubtile and penetrating Mover, to a Fluid of great 
Denſity, whoſe Parts are moſt minutely divided, 
and of a ſmaoth and poliſh'd Superficies, and pla- 
ced where it has little Diſturbance, but from that 
Boay which gives the Motion to its Parts. For 
ſuch a denſe and polite Body is Mercury; ſuch 
a ſubtile Mover is the Air, and ſuch an apt Re- 


pofitory is an Exhauſted Receiver. 


— 


5B 4 Expe. 
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Experiment II. 


Aving provided a Receiver of about 21 
Inches in height, I ſcrewd to the up- 

per Ofifice of it a G/aſs reſembling thoſe now 
commonly us'd for Cupping. having an open 


Paſſage through its Neck, in which was ce- 


mented a Piece of a ſmall Tube, drawn tape- 
ring to one end by the Flame of a Candle : 
This, together with the Cup, made an entire 
Funnel, the (mall Aperture of which was ſtopt 
with a round little Plug of Wood, to prevent 


the Mercury's entring the Receiver before its 


due time. Within this tall Receiver was in- 
cluded a Glafs of the height of about 17 In- 
ches, which had a round Crown like a Shade 
(as they generally call thoſe Fences which are 
put over Images to keep them from the Duſt.) 
See Fig. 3, This whole Apparatus thus ſet to- 


Plate III. gether, was placd on the Pump, 


and about a Pound and half of Mer- 

cury put into the Funnel ; and then working 
the Pump, by that time the Air had been 
drawing out for the ſpace of two Minutes, 
there was enough exhauſted for exhibiting the 
Phænomenon intended. Having then looſen d 
the Plug therefore, which ſtopt the Funnel, 
the Mercury was driven by the Preſſure of the 
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Wir with great Violence into the Receiver, and 
triking forcibly on the Crown of the included 
laſs, was thereby broken. into very ſmall 
Particles, and gave the ſurprizing appearance 
Pf a Shower of Fire deſcending all round the 
Sides of the Glaſſes. The Light it gave in its 
Deſcent, was ſuch, that the Form of the. Re- 
ceiver, and the Glaſs included therein, were 
poth very diſtinguiſhible, and continued ſo to 
be, till all the Mercury had paſs'd through the 
(Funnel. All that ſpace of time, I ſay, the 
Repreſentation laſted ; neither could any thing 
ore lively expreſs ſuch a fiery Shower, than 
this Deſcent of the Mercury in Yacuo. 
| What farther occurr'd to Obſervation in this 
Phænomenon, I think proper to take notice of 
in ſome Particulars by themſelves. I obferv'd 
then, fy ep pg 


That the Deſcent of the Mercury reſem. | 
bled rather the Fall of Snow, than that of 
Rain, by reaſon of the Slowneſs of its Mo- 
tion. . 
That none of it appear d luminous, but what 
was contiguous to the Sides of the Glaſſes in 
its Deſcent. : 

That the Globules of Mercury deſcended 
ſome ſwiſter than others, according to their 
different Magnitudes. | 


* 


That 


A e . 


* 
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That the Mercurial Globules did not barely 
ſlide down upon the Sides of the Glaſſes, but 
were alſo turned about circularly ; or, in ather 
Words, that beſides their Motion of Perpendicu. 
lar Deſcent, they had alſo a Circular one about 
their own Axes. 2 

That the Parts of the Mercury contiguous 
to the Glaſs, were by theſe Circumgyrations 


continually tearing and ſeparating from their 


Contact with the Glaſs; and by that means 
were wrought up into ſuch a Form or Shape, 
as was proper for the Production of Light from 
ſuch a Body in ſuch a Medium. 
That the ſmaller Globules, which adher'd 
to the Glaſs, and whoſe Weight was not ſuffi. 
cient to cauſe their Deſcent, remained opaque; 
For (in this, as well as all other Mercurial 
Experiments) no Light is to be obtained 
without Motion. 3 
That the very ſame Motion as this was in 


Vacuo, given tothe fame Mercurial Globules in 


Common Air, will not produce the ſame Ef. 
fect: Which I try d, by condenſing Air ſtrong- 
ly on the Surface of the Mercury, and ſo ſor- 
eing that Mercury thro Leather, 

The Reſult of all which Obſervations put 
together, is, That a peculiar Figure and Moti- 
on of Parts, as well as a proper Medium for 
thoſe Motions to be performed in, are requi- 
fate to the Production of the Mercurial Pho. 
phorus. . 
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Having fince repeated this Experiment, and 
that with a greater quantity of Mercury; I 
have obſerv'd ſome particular Appearances in 
it, ſo remarkable and ſurprizing, that I thought 
I ought not to paſs em by in ſilence. | 

I made uſe of a quantity of Mercury, about 
a great again as what I us d before, viz. near 
upon three Pounds: And now the deſcending 
Mercury did not only appear like a Shower 
of Fire, (which it did at the firſt Trial) but 
alſo the Light darted thick from the Crown of 
the included Glaſs, lite Flaſhes of Lightning, 
of a very pale colour, and eaſily diſtinguiſhi- 
ble from the reſt of the Light produc'd. Theſe 
Flaſhes I have obſervd to be darted ſometimes 
Horizontally, ſometimes inclining upwards, at 
other times downwards. And beſides this dif- 
ference with reſpect to the manner of the Re- 
verberation of the Flaſhes, there was another 
thing obſervable with reſpect to the Quarter 
from whence they were ſo reverberated ; for- 
they would be thrown not only from the 
included Glaſs, but ſometimes alſo from the 
including Receiver: And I have ſometimes ſeen 
them rebound into Figures ſo very odd and 
ſurprizing, that I have no Idea of any thing 
that can ſerve for a juſt Compariſon with 'em. 
Bur this is certain as to theſe ſtrange Flaſhes, 
that they have ſametimes ſeemingly proceeded 


diredily from the Stream of Quickfitver, (as it 


deſcended from the Funnel) before everw it 


E398 3 
reach d the. included Glaſs ; and that their ge. 
neral Courſe is, to fly to the fide of the out. 
ward Receiver, where the Light breaks, and 
ſpreads it ſelf into theſe odd Forms. This is 
what they moſt frequently do. But if they 
take their Original from the Side of the Recet- 
ver, (as I have ſometimes obſerv d) then their 
Courſe is different. 

Laſtly, It deſerves notice alfo, that aching 
all the time of the Mercury's deſcent thro' 
the Funnel, (which u as at leaſt two minutes) 
the Crowy of the included Glaſs appear'd to be 
ſenſibly more enlightned than all the reſt of the 
parts of it: And this Light was uniform, and 
without any alteration, as long as the Quick: 
ſilver kept running, 


* 


Experiment III. 


N the ſoregoing Experiments, we have ſeen 
the Production of the Mercurial Phoſpho- 
rus, in the fine and much rarefied Medium of 
a Vacuum; by which tis plain, that ſuch a 
Medium as that, is accomodate to the Na- 
ture of this Phxnomenon, and will ſerve for 
the Exhibition of it; but we can by no means 
infer from thence, that no other Medium will 
do; or, that Light, which may be produe d 
in the rarefied Medium of a Vacuum, may not 
| alſo 
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lo be produc'd in a Medium leſs thin and 
Ware than that. To bring this matter there- 
fore to a determination, (vi. whether ſo thin 
Wa Medium as a Vacuum, or the neareſt ap- 
Wproach to it, be abſolutely neceſſary to the 
production of ſuch a Light, as is diſcovera- 
ble in the Barometer by putting the Mercury 
in motion,) I proceeded after the following 
manner: | 
The Mercurial Gage (an Inſtrument now u- 
niverſally known) J concluded would be the 
moſt proper Inſtrument for this Diſcovery. 
Having therefore plac'd a ſmall Receiver upon 
the Plate of the Pump, the Air was exhauſted 
from it, till the Mercury in the Gage was ele- 
vated to 29 Inches and a Halt ; then ſuffering 
ſome Air to enter the Receiver by the Cock, 
the Mercury in the Gage deſcended, and made 
ſeveral Vibrations before it reduc'd it ſelf to 
a ſtate of reſt ; and the Mercury having no o- 
ther motion impreſs d upon it in all theſe Vi. 
brations, but barely that which the Air caus'd 
by its entrance, the Mercury all this rime, 
tho' it did appear luminous, yet appear d fo on- 
ly in the Deſcents, and not in the Aſcents : 
But when the Mercury came to be broken 
and divided by a violent agitation and ſhaking, 
then the broken parts appeard luminous in 
ſome part of their Superficies, the other part 
always being opaque ; and that after this man- 
ner: The «ndermoſt Superficies of the Mercu. . 
rial Globules in their Aſcent became concave, 


Aſcent, 


C14 ) 


and there they were luminous; but the upper? 
moſt Superficies of the ſame Globules, in theit 
Deſcent, became concave, and there likewiſe 
luminous: But the uppermoſt Superficies in the 
Aſcent, which were convex; and the lowermoſt 
Superficies in the Deſcent, which were alſo 
convex, in both Places, gave no Light at all, 
but continued always opaque. And thus the 
Appearance continued upon every admiſſion 
of the Air, till near half the quantity that 
was exhauſted was return'd again: But after 
that quantity of Air was admitted, then no 
manner of Light would enſue, tho' the Mer- 
cury had the ſame motion given it as be- 
fore. | 
From this Experiment therefore we may 
draw the following Concluſion, viz. That tho' 
the Mercurial Phoſphorus in the Torricellian 
Experiment is not producible in ſo denſe a Me- 
dium as common Air, yet it by no means re- 
quires ſo thin and ſo much rarefied a Medium as 
that which makes a near approach to a Vacuity. 
And this Truth receives a further Confirma- 
on by the following 


Experi- 
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Experiment IV. 


Provided ſome Quickſilver, very fine, and 
free from the leaſt Appearance of Soil on 
ts Surface. The Glaſs alſo which contain'd 
t, was made very clean and dry. 5, r, 
included this Glaſs with its Mer- 712 It. + 
Wcury in a Receiver to the Plate of 
the Pump, and exhauſted the Air, till I found 
the Mercury in the Gage ſtanding at 28 Inches, 
Ind not above, (the Mercury in the Barome- 
ter at the ſame time being at 29 Inches and 
Wa half.) At this Elevation of the Mercury in 
che Gage, the Pump was ſhaken, and by that 
W means the Quickſilver in the included © Glaſs 
vas put into motion. The Effect of this Con- 
cuſſion was the appearance of a Light, bright 
enough to render the Receiver and the inclu- 
Wh ded Glaſs plainly viſible and diſtinguiſhible ; 
and not only ſo, but a Maa's Hands and Fin- 
gers on the outſide might eafily be diſcern'd 
WT likewiſe. This was the Principal Matter of 
Fact enquird after by the Experiment ; but 
Iobſerv'd farther, 

That tho' the Light might be produc'd by hp 
ſmall Agitation of the Mercury, yet that Light 
would be encreasd by a greater and ſtronger 
Agitation, 5 
That 


( 16 ) 
That when a pretty brisk Motion was give 
to the Mercury, it would give the Repreſenty 
tion of Waves of Light, breaking on the Side 
of the Glaſs, and ſcattering ſome Species d 
| oo Appearance towards the upper Part 
Ot It. | | 
That upon the Repetition of the Experi 
ment, the Phoſphorus ſeem'd each time more 
vivid than the other; till at laſt, by often ſh; 
king the Quickſilver, its Surface became ſome 
thing ſoil'd, and fo the Light leſs than it had 
been before. : + | 
That (in this, as well as all other Experi 
ments on the Mercurial Phoſphorus) the Light 
exhibited is of a. very pale Colou f. 

That the firſt Appearance of the Light, i 
when about half the Air contain'd in the 
Receiver is exhauſted ; and, That it ſtill ei. 
creaſes with the encreaſing Rareſaction of the 
Medium. | | | 

From this Account it appears, that the for- 
mer Concluſion is again confirm'd, viz. Thai 
there needs not the neareſt Approach to a Vacu- 
um, to produce the Mercurial Phoſphorus. 

And theſe rwo laſt Experiments put toge- 
ther, make up the fulleſt Proof of it that can 
be deſir'd. | 

For in one of them the Air was let in upon 
the Mercury plac'd in the exhauſted Receiver, 
and a Light was produced that way: In the 
other, the Air was not totally remov d from the 
Mercury,” and a Light was produc'd that way 
| | allo. 
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alſo. Now there can be no third way; and 


refied Medium is not neceſſary to the Production 
of this Phenomenon. 7 


Experiment V. 


HE Experiments hitherto related, have 
diſcover d what Mercurial Lights may 
be produc'd, either in Vacuo, or in Mediums 
making ſome Approach thereto. But the fol- 
lowing one will ſnew what Light is produci- 
ble in a Medium very different from either of 
the former. + 
In order to this, I took a Glaſs Tube (whoſe 
Content was about 3o Ounces of Water ;) 
and having put into it near half a Pound of 
pure Quickſilver, I clos'd the Mouth of it 


the middle of it, by which means the Mer. 
cury had a free Communication with the ex- 


ling like little diminutive Stars in the Ladtea, 


pearance as thoſe Stars do. Their Number 


would encreaſe, according to the Rapidity » 
the 


therefore tis univerſally true, that the moſt ra- 


with a Braſs Cap, which had a Cock inſerted in 


* 


ternal Air: This done, the Globe was ſhook, 
and the Particles of Light preſently appeard 

in great Plenty ; they were of the Bigneſs of 

{mall Pins Heads, very bright and vivid, fpark- 


and exhibiting altogether ſuch a whitiſh Ap- 


018) 


the Motion given the Globe: So that by pro. 
portioning the Agitation, one might produce 
a greater or leſs Number of theſe ſmall Lu. £7 
minaries. 

Having carried the Experiment thus far, ! 8 
took the ſame Glaſs Globe, with the ſame oper 
Mercury included in it, and applied it to the MW #» \ 
3 * Pump (by the help of a hollow. 
Plate I Braſs Pipe, which ſcrew'd both to 7 

the Cock and Pump;) and then the Lig 
Air being exhauſted, and the Cock turned to in 
prevent its Ingreſs, the Glqbe was taken off, oe, 
and moderately ſhaken. And now the PH. of 4 
nomenon was quite alter d: For the Mercury 
appear d luminous all round: It did not now f 
diſcover, as before, a Congeries of little, e 
bright, twinkling Sparks; but a continu'd Cir. Par. 
cle of Light, which laſted all the time of the in 
Agitation And if that Motion were check oe 
with another of greater Violence, it would 
then appear luminous almoſt all over the 
Globe, This being try'd, the Air was admit. 
ted again into the Cavity of the Globe, and 
then the Mode of Light returned to its for. 
mer Appearance: The continued Circle oi 
Light was loſt (neither could it be recover'd 
again by any ſhaking whatſoever) and the 
lucle Stars return'd ſparkling as before. 


From what has been here related, we may 
infer, . 


Firſt, 


(19) 


Firſt , That Light is producible by the WF 7 
gitation of Mercury in the open Air. | - 


Secondly, That this Light producible in the 
open Air, is very different from that produc'd 
in Vacuo, or a much rarefied Medium. | 


Thirdly, That the Difference between theſe 
Lights conſiſts pong in this; that the lus 
minous Particles are diſtinct and ſeparate in the 
one, and united or blended into one continu'd Body 
of Light in the other. 


Fourthly, That the Preſence and Adtion of 
the Air is the Cauſe of the Separation of the 
Parts of the Mercury into ſo many diſtin lu- 
minous Globules, which in Vacuo form d al 
one continu d Circle, 


And from hence it appears, that the Ac- 
counts given in this Experiment are not at 
all contradictory to any of the former, a- 
bout the Mercurial Phoſphorus : For there I 
ſpeak of one kind of Light, and here of an- 
other. That Light which is produced in 
Vacuo, or a very much rarefied Medium 


is not the ſame with this producd in the 


Air: And therefore when I ſay, that the 
Mercurial Phoſphorus is not producible, but 
in a Medium ſo or fo qualified, it ought 

C 2 to 


(20) 

to be obſerv'd, that T ſpeak there concern. 

ing a Light of the ſame Kind and Quality 

with that diſcoverd upon the Agitation of © — 
the Mercury in the Barometer: For that is 

vaſtly different from this which appears up- 

on the ſhaking of the Mercury in the open 

Air. 


SECT. 
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An Account of ſeveral Experiments 
made concerning the Artrition of 
Bodies in various Mediums. 


— 


—— — 


. , ” 


The Deſcription of the Machine for giving 
a ſwift Motion to Bodies in Vacuo, 
without admitting the External Air ; 
repreſented by Plate IT. 


\ Deſcription of the Air Pump (Fig. I.) being 
before given, I ſhall forbear taking any fur- 
„ther notice of it, ſaving what immediately 
relates to the following Experiments. 


AAA IS a Ladder, ſuch as is generally us'd 
in Houſes. 

BB Is a Bar of Iron, which paſles through 

he middle of the upper Step, and is faſtned 

0 the Back- board of the Ladder by two Nuts 

nd Screws thro both the Board and Iron. 


C 3 CO the 


the Spindle ; the lower one falling into 
Braſs Socket, ſcrew'd to the middle of th 


(22) = - 
Cc The Jaws of the Iron Frame which fron 
holds the great Wheel DD, of 23 Inches Di. MW and 


ameter within its Groove. N 
EE The Braſs Plate of the Air-Pump, on the 
which the Recipient f f is placed. bout 


gg The Spindle, to which Bodies off Whe 
aifferem Magnitudes may be faſtned, by 2 Spin 
Hole paſſing through the middle of them, be tu 
ſufficient to receive the Spindle ; and by mean great 
of the two Nuts hh, a larger or a ſmaller ceed 
Body may be ſcrew'd {aſt on. 
ri Is a Braſs Plate turned true to the 


ground Edge of the Recipient on which it; OC 
placed, having a Braſs Box in the middle 0 fower 
it, which is full of Collars of Leather wel the ſu 
Oil'd, through which the Spindle paſles ; th great 
Hole of the Braſs being likewiſe juſt fit tt pp 
receive it. 3 der to 


kkkk Two Pillars, with Nuts to ſcrei 
down a Piece of Board, which has an Ira 
faſtned to it to receive the upper Point 0 


Plate of the Air Pump. | 

LLLL The Supporters, reaching fro: 
the upper Board of the Ladder to the Pillar 
to prevent the Recipient's being drawn fro 
its Place by the Motion and Tugg of t 
Wheel-Band, 


mm Ti 


ES 

mmi The ſmall Wheel, which the Band 
from the great one ſurrounds, and is one Inch 
and half in Diameter. 

N N The Winch which gives Motion to 
the whole; the ſmall Wheel mm making a- 
bout fifteen Revolutions to one of the large 
Wheel DD: So that a Body faſtned to the 
Spindle g g, of the ſmall Wheel mm, will 
be turn'd fifteen times round to once of the 
great Wheel: And according as that ſhall ex- 
ceed in Diameter the ſmall Wheel, ſo will the 
Velocity of the Motion of the extream Parts be 
proportionably encreas'd. 

0000 A ſtrong Board reaching from the 
lower Jaw of the Machine to the Ground, for 
the „ x or giving a ſteady Motion to the 
great Whee 


pp Are two Screws, which faſlen the Lad 


der to the Floor. 
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Experiment 1. 


Pump © 

in the 

Concerning the Attrition of Amber on Wool. Ned e 
len in Vacuo. —_ 1 

ing tut 
Took ſome Amber Beads, of the bigneſs of Itrition 
ſmall Nutmegs; and having paſsd a marka' 
Thread through em, apply'd em by that means ¶ Second 
to a Circular piece of Wood, which was turn d ¶ became 
with aGroove on the edge of it, on purpoſe tokeep ¶ Attrit 
the Beads from being diſplac d by the ſmartFri- ¶ Motic 
ction they were to endure. Likewiſe, for their the L. 
better ſecurity and faſtneſs, there were ſo ma- ¶ might 
ny Pins, or pieces of ſmall Wire, driven thro' | lance 
the Wood; and between every Bead there was MW Amb 


a String ty'd over from Pin to Pin; the Beads, I with! 
at the ſame time, ſtanding out by the ſpace moti- 
of their Semidiameters beyond the body of terru 
the Wood into which they were fix d. lo to 

In this manner was the whole put upon the I 1 ha 
Spindle, and made faſt there by the two Nuts, tion 
(as was expreſs d before in the Deſcription of Prod 
the Machine:) Then the Braſs Plate, on which mate 
the Moollen was wrapt, being ſcrew'd to its volv 
place, (by means of the Socket, which receives Whe 
the lower Point of the Spindle ;) would ſpring mo- 
back, and graſp the Amber with a moderate Wo 


force. 


898 
orce. Theſe things thus prepar d, 
— the Receiver was placd over them 
ll together, with its upper Plate 
and Box for the Spindle to paſs thro' ; The 
Dump then being ſet to work, the Mercury 
in the Gage was in a very little time eleva- 
ed to about 29 Inches and a Half; which 
ſhew'd the Receiver to be well exhauſted. 
And now the great Vheel of the Machine be- 
ing turn d, rhe Amber had a very ſmart At- 
of Wtrition on the Woollen. At firſt nothing re- 
a Mmarkable appear d; but, in the ſpace of a 
ns Second or two of time, there was a Light which 
4 became ſenſible enough For where ever the 
p MW Attrition of. the Amber was made; while the 
i. Motion went on, there, and at all times, did 
ir Wl the Light continue without intermiſſion, and 
might be diſcern'd at three or four Foot di- 
tance. Indeed it would not continue if the 
Amber did any way deſert the Woollen, nox- 
withſtanding the exceeding Velocity of the 
motion: But where the Attrition was unin- 
terrupted, the Appearance of the Light was 
ſo too, and propagated it ſelf to that diſtance 
I have mention d. And how ſwift the Mo- 
tion was, which was given in order to the 
Production of this Phænomenon, may be eſti- 
mated from the Diameters of the ſeveral re- 
volving Parts; for the Diameter of the great 
Wheel was 23 Inches; that of the ſmall one 
movd by it was One and a Half; that of the 
Wood and Amber on the ſame Spindle with 
| the 


£ 


See Fig. 2. 
Plate V. 
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the ſmall Wheel, was 4 z. Now, ſuppoſing 
the great Wheel to make two Revolution 
in a Second, I thing it follows that the Velo 
city of the Extream Parts of the Amber muſ 
be at the rate of a Mile in three minute, 
And this violent Motion (as it may well be 
expected) was attended with Heat alſo, and 
ſuch as diſcover d it ſelf by plain and ſenſible 
marks; for the Amber (beſides what the 
Touch diſcover'd) appear'd manifeſtly to be 
burnt and crack'd ; and the Woollen was not 
only diſcolour d, but perfectly ſcorch'd, by the 
intenſe Heat. 

I will conclude the Account of this Expe. 
riment with this one Remark, relating to the 
Light producd by this Attrition : viz. That 
tho the fame Motion and Friction was gi. 
ven the Amber in the Open Air as in the Va. 
cuo, yet in the former Caſe the Light was 
very ſmall and faint, in Compariſon of what it 
was in the latter. 


By this Experiment thereſore we learn, 

1. That Light is producible in Vacuo, by 
the Friction of a ſolid Body (as Amber) againſ Ex 
a Body of a ſoft and yielding nature, (ſuch as an 


Weolen. uſe 
2. That this is not a mere lambent Fire, but tio 
ſuch as is accompanied with a great Heat. Pi 
W. 

Pl 

3. That th 


E 
3. That this Light depends” ſo immediately 


on = Attrition as to dif; iſappear where that 


ceaſes. 

4. That it requires a very thin and rare 
Meow, in order to its Appearance Ad 
the thinner the Medium, the greater the 4p- 


pear ance. 


—_—— 
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* Experiment II. 


Concerning the Attrition of F lint and Steel 
in Vacuo. 


Aving provided a Steel Ring about 4 
Inches Diameter, and i of an Inch 
thick, I fixd it between two pieces of Wood 
(of a leſs Diameter) on the Spindle with the 
Nuts, as in the foregoing Experiment ; the 
Edge of the Ring {ſtanding out beyond the 
Extremity of the Wood which held it,about half 
an Inch. The Braſs Plate (which I made 
uſe of for faſtening the Moollen for the Attri- 
tion of the Amber) ſervd here alſo to fix a 
Piece of Flint, an Edge or Corner of which 
was placed towards the Steel: And this Braſs 
Plate, by vertue of its Spring, would hold 
the Flint 3 tty ſtrongly to the Steel, not- 
withſtanding ſome parts of it might be worn 
or 
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or chipp'd off by the Rapidity of the Motion 
And in this manner 'twas coverd with a Re. 
cerver, a Braſs Plate and Box (as the former 


was.) ; 
Before any Air at all was exhauſted, the great 


Wheel was turnd, which gave a motion to 


the ſmall one, and conſequently to the Steel; 
and by its Colliſion with the Flint, there were 
Sparks of Fire producd in great plenty. But 
after ſome Air had been withdrawn, and the 
motion given, as before ; the Sparks which 
then appeard, were neither ſo numerous as 
before, nor ſo bright and lively, And as 
more and more Air was ſtill drawn out of the 
Receiver, ſo this Change in the Sparks pro- 
due d, became more and more maniſeſt. At 


every flop made, to repeat the Experiment in 


an higher degree of Narefaction, J found the 
Sparks ſtill to diminiſh, both in their Laſtre 
and their Quantity; till at laſt, when the Re- 
ceiver came to be well exhauſted of Air, 
there was not one Spark to be ſeen, tho a 
much greater motion was given than before, 
and conſequently a more ſtrong and valid 
Colliſion ot the Flint and Steel, All the Ap- 
pearance in this caſe was, only a faint, conti- 
nued, little Streak of Light, viſible on the 
_ of the Flint that was rubb'd by the 

eel. | ES x 
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This being try d, there was then ſome Air 
et into the Receiver, upon which (the mo- 
jon being given as before) ſome Sparks were 
Jiſcover'd, but of a dull gloomy Hue : Upon 
he letting in a little more Air, by I know 
ot what Accident, the whole quantity of Air 
Worc'd it ſelf in, and then the Wheel being ſet 
o Work again, the Sparks appear d as numerous 
and as vivid as at firſt, | 

The Conclufion therefore from this Expe- 
iment is, That the Air's Preſence is abſolute» 
y neceſary to that vigorous expanſive Motion of 
the Parts of Bodies, wherein the Nature of Cu- 
linary Fire conſiſts. 


— DO. © ow bg >. 
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Qu. Whether the Light viſible on the edge 
of the Flint, when the Receiver was well ex- 
hauſted, was not of the ſame (lambent) kind 
with other Lights produc'd by the Friction of 
certain Bodies, of which mention is made in 
ſome of our Experiments? 


1 hed. 2 © T 


Experi- 


T9) 


— 


Experiment III. 


| U 
Concerning the Attrition of Glaſs, and va and 
rious other Bodies, in Vacuo. impa 

| | Its T. 

I. Concerning the Attrition of Glaſs and * 

| Woollen. faint 
Took a Glaſs Globe of about Four Inche {11'd 
Diameter, having a Paſſage through th diſco: 
middle of the Spindle, which was faſtned to i ¶ as at 
with Corks and Screws. The Woollen again Tf 
which the Friction was to be made, was thi „o w/ 
coarſeſt fort of that which is commonly uſed Sprin 
for Gartering, which I choſe purpoſely on th upon 
account of its Haſhneſs, as being likely to im of it 
prove the Phænomenon to a higher degre one 
than the Cloth- Liſt J had uſed before. Thi did a 
was wrapt about the Arms ot the Braſs SprinMW with 
and being ſcrewd down to its place, gentl\M motic 


embrac'd the Globe: Then a large Receive 
was put over all; and the Pump being et t 
work, in a little time the Air was exhaulte: 
out of the Receiver. The great Wheel being 
then turned, gave fifteen Revolutions to th 
included Globe, at each of its own : Whuicl 
ſwift Motion giving a ſmart Attrition on th 
Woollen, quickly produced a beautiful Pha 


nom 2 


Of 
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nomenon, v2. a fine purple Light, and vivid 


to that degree, that all the included Appara- 
tus was eaſfly and diſtinctly diſcernible by the 
help of it. And thus it continued while the 
Friction laſted. | 

Upon the letting in a little Air, the Light 
and the Colour were both chang'd ; the Light 
impair'd in its Brightneſs, and the Colour in 
its Tincture. And as the Air, at ſeveral times, 


| was ſuffer d to return into the Receiver again, 


ſo did the Light ſtill become more pale and 


faint ; tho even when the Receiver was quite 


filld with Air, ſome feeble Light would ſtil 
diſcover it ſelf, upon the ſame Attrition given 
as at firſt. 

T found, that this Purple Light was vifble 
wo where, but only on the Arms of the Braſs 
Spring, where the Glaſs in its motion rubb'd 


upon the Woollen ; and that the Dimenſions 


of 1t were about half an Inchin Breadth, and 
one Inch in Height : And farther, That it 
did all the while remain ſteddy in its poſition, 
without any the leaſt Undulation, tho' the 
motion of the Glaſs was ſo conſiderably ſwift. 


S DE 
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Some Varieties occurring in the Experi. 
ment laſt mentioned, at Various Tri. 
a. | 


When this Experiment came to be repeat. 
ed two or three times, with the ſame Glaſs; 
no Purple Light would appear, but a Pale one 


only ſucceeded in its room; neither could 18 


recover the Purple with that ſame Glaſs, 
by any Methods whatſoever that I could 
ule. | | 
When I took a freſh Glaſs ; after I had 
made uſe of it (this way) two or three times, 
the Purple was loſt again, and could not be re. 
triev d. And if a new one were us'd, the Ef. 
fect would (till be the ſame. | 

Sometimes, if the Glaſs were taken out after 
a violent Attrition, if would be ſo hot, as ſen. 
fibly to offend the Hand that held it: And the 
Woollen would appear not only Aiſcolour d 
but perfectly burner through. 

Sometimes the Light would not be confin'd 
to thoſe {lrit Bounds already mention'd, 
but would be ſpread quite round the Globe, and 
make an entirc continued Circle, all the time of 
the motion ; notwithſtanding that it touchd 
the Woollen in no more parts, than it did in 
the former Experiment. | 


Some- 


le- 
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Sometimes a perfect diſtint Halo would 
appear, ſpreading it ſelf quite round the fixed 
Light. This I attribute to ſome Particles of 
Water, inſinuating themſelves by the Spindle, 
through the Box on the upper Braſs Plate 
(where Water is always kept, to prevent the 
Entrance of Air in that place:) For this Wa. 
ter deſcending along the Spindle, till it reached 
ſome part which was of a greater extent, would 
there, as I conceive, by the Vielence of the- 


Motion given, be thrown all about the Recez- 


ver in ſmall Drops; ſome of which being very 
likely to fall on the IVWoo/7ex, would there be 
heated to a conſiderable degree by the Attriti- 
on of the Glaſs ; and being conſequently eva- 
porated, would appear there in the Form of a 
Halo, ſurrounding the Light. And what con- 
firms this Solution, is, That having ſince 
form'd a Contrivance to prevent the ſcatter- 
ing of the Water, no Appearance of any Hale 


has been obſerv'd. But to proceed, 


In this Experiment JI have ſhewn the Ef. 
fects of the Attrition of Glaſs on Ordinary 
Moollen; I would now add an Experiment 
concerning the Attrition of Glaſs on Woollen 
ſome way prepar d or qualify'd beforehand: 

I took ſome of the forementioned Lift of 
Cloth, which had been drench'd in Spirit of 
Wine, and faſtned it to one Arm of the Braſs 
Spring: And ſome of the ſame Liſt, which 


had been ſteep'd in Water impregnated 
D 


with 


Salt 
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Some Varieties occurring in the Experi. 
ment laſt mentioned, at Various Tri. 
* A 


When this Experiment came to be repeat. 
ed two or three times, with the ſame Glaſs; 
no Purple Light would appear, but a Pale one 


only ſucceeded in its room; neither could 1 


recover the Purple with that ſame Glaſs, 
by any Methods whatſoever that I could 
ule. | 

When I took a freſh Glaſs ; after I had 
made uſe of it (this way) two or three times, 
the Purple was loſt again, and could not be re. 
triev d. And if a new one were us'd, the Ef. 
fect would ſtill be the ſame. 

Sometimes, if the Glaſs were taken out after 
a violent Attrition, ir would be ſo hot, as ſen. 
fibly to offend the Hand that held it: And the 
Woollen would appear not only diſcolour d, 
but perfectly burnt through. 

Sometimes the Light would not be confin'd 
to thoſe ſtrict Bounds already mention'd, 
but would be ſpread quite round the Globe, and 
make an entire continued Circle, all the time of 
the motion; notwithſtanding that it touchd 
the Woollen in no more parts, than it did in 
the former Experiment. | 


Some- 


CIS 3 

Sometimes a perfect diſtinct Halo would 
appear, ſpreading it ſelf quite round the fixed 
Light. This J attribute to ſome Particles of 
Water, inſinuating themſelves by the Spindle, 
through the Box on the upper Braſs Plate 
(where Water is always kept, to prevent the 
Entrance of Air in that place:) For this Wa. 
ter deſcending along the Spindle, till it reached 
ſome part which was of a greater extent, would 
there, as I conceive, by the Violence of the 
Motion given, be thrown all about the Recez- 
ver in ſmall Drops; ſome of which being very 
likely to fall on the Moollen, would there be 
heated to a conſiderable degree by the Attriti- 
on of the Glaſs ; and being conſequently eva- 


porated, would appear there in the Form of a 


Halo, ſurrounding the Light. And what con- 
firms this Solution, is, That having ſince 
form'd a Contrivance to prevent the ſcatter- 
ing of the Water, no Appearance of any Hale 
has been obſerv'd. But to proceed, | 


In this Experiment J have ſhewn the Ef. 
fects of the Attrition of Glaſs on Ordinary 
Moollen; I would now add an Experiment 
concerning the Attrition of Glaſs on Woollen 


ſome way prepar d or qualify'd beforehand. 


I took ſome of the forementioned Lift of 
Cloth, which had been drenchd in Spirit of 
Wine, and faſtned it to one Arm of the Braſs : 
Spring: And ſome of the ſame Lift, which 


had been ſteep'd in Water impregnated with 
| D Salts 


"TRI 
Salt-petre, I ty'd to the other Arm of the ſaid 
Spring: But both Pieces were well dry'd be- 
fore I made uſe of them. 

Then, upon the Attrition, I obſervd the 
Light to break from the agitated Glaſs, in a 
very odd Form, reſembling that of Lightning. 
This is manifeſily different from the laſt Phæ- 
nomenon : For there indeed, we had a deli- 


cate Purple colour d Light ; but here, a brisk 


fulgurating Light, ſcattering it ſelf about in 
Flaſhes, and darting with a Force from the 
Surface of the revolving Glaſs. 


%. 


\ 


2, Concerning the Attrition of Glaſs and 
Oyſter-ſhells. 


Inſtead of the forementioned Woollen, I 
made uſe of two flat Oyer-ſhells, well dry d: 
Each Arm of the Braſs had one fixed to it. 
Upon the uſual Motion given, a Light ap- 
peard, reſembling a ferce flaming Spark, juſt 
upon that very Spot where che Glaſs and the 
Shells touch'd one another. This Light did 
not dilate or extend it it ſelf, but kept within 
the bounds where it firſt appear'd; and it was 
but a ſmall compaſs that it appear d in. 
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z. Concerning the Attrition of Oyſter hel ls - 


on Woollen. 


The Succeſs of this Trial, was, that it pro. 
duc d a Light, but an obſcure and dim one, and, 
at beſt like a faint Halo. | 


_—  —— 


4. Concerning the Attrition of Woollen on 


Wooken. 


I took ſome of the Liſt formerly mention d, 
and bound it about the edge of a Wooden 
heel, which J had causd to be turn d for that 
purpoſe. This Wheel (with its Round of 
Woollen) I faſten'd on the Spindle ; and ſome 
of the coarſe Gartering was alſo put about the 
Braſs Spring. The Reſult was, that upon the 
motion given (as uſual,) a ſmal! g/immering 
Light appear d, but ſuch as gave no Proſpect 
of being any way improv'd by the continuance 
of the motion : The Woollens were not in the 
leaſt diſcolour'd, tho the Friction was ſome- 
times more than moderate; neither was there 
any ſign at all of ſuch an Effect, as hath been 
ſhewn, to be producd by the Attrition, of 
Woollen on other Bodies : The Light (which 
ad been produc'd). totally diſappear d, upon 
he re-admiſſion of leſs than a quarter part of 
he Receiver's natural content of Air, tho' the 

DS. Attri- 


(3s) 

Attrition made then, was as great as it had 
been at any time before. A | 

'Tis further to be obſervid, that I could ne. 
ver find, that the different Colours ol Wooley 
contributed any thing to the different Colours 
of Light, exhibited in any of theſe” Experi. 
ments. 


The ſeveral Particulars of Fact which we 
learn from theſe Experiments, are reducible 
to the following Heads: 

That a Purple Light was produc d by the At: 
trition of Glaſs on Woollen (in Vacuo.) 

That the Purple Light decay d, both as to its 
Tincture and Vigour, upon the admiſſion of the 
Air ; and did more and more do ſo, as more Air 
was let in. 3, 

That this Purple Light is loft, after two or 
three ſucceſſive Trials with the ſame Glaſs. 
| That the bounds to which the Purple Light 
confines it ſelf, are of different and various ex. 
tents ; reaching ſometimes all round the Globe, 
and at other times being only about the place 
of the Attrition ; but till fleady, and without 
Undulation. 8 N 
That a brisk Fulgurating Light was produci 
by the Artrition of Glaſs, on Woollen impregna 
ted with ſaline and ſpirituous parts. 1 
Tbat a Red Fiery Light was produc d upon tht 
Attrition of Glaſs on Oyſter ſhells,' which ' Light 
was confin d within a narrow compaſs, and did 


mot ſpread it ſelf farther about. - 5 4 
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d That a faint dim Light was produt'd, upon 
te Attrition of Woollen on Oyſter. ſhells, 
e. That a ſmall glimmering Light was produc d 
upon the Attrition of Woollen on Woollen ; which 
„vas not encreas d by the continuance of the Mo- 
ion, and which diſappear d upon a ſmall admiſ. 
fon of Air. TIES 1 | 
That in the Attrition of Glaſs on Woollen, not 
VB only a Light, but alſo a great Heat was produc'd; 
le diſcoverable by the Glaſs, and its Effefts on the 
Moollen too. 


And from theſe Obſervations we may make 
iche following Remarks. 


he Firſt, That different ſorts of Bodies afford us 
117 remarkably-different Lights, different in Colour, 
and different in Force and Vigour. This ap- 
of pears from the particular matters of Fact now 
ſet down. 3 
ht Secondly, That the Effects of an Attrition 
Xi may be various, according to the different prepa- 
be, ration and management of the Bodies which are 
Ci endure it. Thus the Woollen, tinctur d 
with Salts and Spirits, gave ſuch a Friction, 
ss produc'd quite a new fort of Light. 
cd Thirdly, That Bodies which have yielded a 
, ¶ particular Light, may be brought by Friction ta 
yield no more of that Light. Nay, 
This is plain, from the ſtrange and ſurprixing 
loſs of the Purple Colour, after two or three 
Trials made with the ſame Glaſs ; for that 
Purple could not be recoverd by any Art or 
Means whatſoever. D 3 
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A Pale Light indeed, was producible from 
the ſame Glaſs afterwards, but the Purple was 
irretrievably loſt: Therefore the Purple-co. 
lourd luminous Matter muſt either be quite 
' ſpent, (that is, evaporated and carried off) by 
the Attrition, or elſe the Configuration and 
Texture of the Glaſs underwent ſuch a change by 
that ſame Action, that it was no longer capabl 
of admitting the Purple Light. 


If the Cauſe were from the Conſumption of | 


the Matter, then we may reaſon thus; That 
that certain determinate quantity of colour d lu. 
minous Matter, which is lodg'd in ſome Bodies, 
may, by a Courſe of repeated Attrition, be quite 
exhauſted and carried away. 5 
Further; becauſe a Pale Light is produ. 
cible after the other is gone, we may likewiſe 
upon the ſame Suppoſition argue thus: That 
ſome ſorts of colour d luminous Matter are more 
eaſily ſeparable from Bodies than others; or, 
That they require different degrees of Force and 
1 in order to their evaporation and diſ- 
charge. 

And this is highly reaſonable, ſince the 
Parts of differently. colour'd Lights are un- 
doubtedly of different magnitudes and bulks ; 
and conſequently, That Force which may be 
ſufficient to pur ſome of em into vibratory ex- 
panſive motions, may not be ſufficient to pro- 
duce the like Effects upon others. 


On 


* 


n 


C97 
On the other hand, if the loſs of the Pur. 
ple was owing to the alter d Tone or Texture 
of the Glaſs, then the Concluſion will be, That 
Bodies may be ſo changed by proper degrees of 
Friction, as to retain ſome ſort of colour d lumi- 
nous-Matter, which they did once emit (as here © 
the Purple ;) and to emit another ſort, which 
they did at firſt retain ; (as in our Caſe the 

Pale Light.) | 
Now, in favour of the latter of thefe two 
(and as I take it, the only two poſſible) Cauſes, 
it may be alledg d, that the next Experiment 
will prove to us a Diminution of Light, or a 
Decay of its Force and Colour, conſequent upon 
an Attrition. But then, as we ſhall ſee, thoſe 
Bodies are both hard and inflexible, ſuch as, 
by rubbing, would wear and alter one ano- 
ther's Texture : And beſides, the Phxnomenon 
there, is only a diminution or decay of the 


Strength and Luſtre of a Colour; a mere gradu- 


al alteratios of the ſame Colour, not the pro- 
duction of a ew and different one. On the 
contrary, in this Phænomenon now before us, 
one Colour is loſt, and a very different one 
appears in its room: And the Attrition here 
us'd, was that of a ſoft and yielding Body 


againſt a hard and inflexible one; ſo that the 


wearing of the Parts, and the deſtruction of 
their Spring or Tone conſequent thereupon, is 
not here ſo eaſily conceivable. However, 
upon the whole, I ſhall leave it as a 


D4 Query 
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Query Whether the Loſs of the Purple Co- 


Jour be owing to the Conſumption or the Reten- 
tion of the Matter ? 


— Q _ —— — n 


Experiment 1V. 


concerning the Attrition of Glaſs on Glaſs, | 


Firſt, In Pacuo. 


Took a Glaſs Globe about three Inches in 
Diameter, which I fixd to the Spindle ; 
and. to the two Arms of the Braſs Spring were 
tyd two Slips of thin Board, which had Pie- 
ces of a Glaſs Tube faſtned to them, by the 


means of ſome ſmall Neal d Wires which were 


put thro' their Cavities. Theſe Wires likewiſe 
paſs'd thro fome Holes in the Board, made 
ior that purpoſe ; and ſo kept the Pieces of 
Tube firm and tight in their Pla- 
ces. All this was cover'd with a 
large Receiver (as uſual;) and the 

Pump being wrought, the Air was exhauſted, 
The great Wheel being then turn'd, a ſwift 
Motion was given to the included Globe ; 
and by the Friction of this on the forementi- 
ond Tubes, a conſiderable Light was produc'd. 
The whole included Apparatus was perſectly 
diſcernible by it; and the Illumination 15 
been 
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been much greater, had not the Day. light 
prevented. (For it was then but a little 

Five P. M. in the Month of February, the Ho- 
rizon being clear, and the Room open where- 
in the Experiment was made.) The Colour of 
the Light produc d, reſembl'd that of melted 
Glaſs : And, which 1s very remarkable, this 
glowing Colour did not appear only. juſt upon 
the Parts where the Friction was made, but alſo 


Nat the Extremities of the Tubes, where the 


Globe did not touch them. 


Secondly, In leſs rarefied and Gn Air. 


HE Air being ſuffer d to enter the Re- 

ceiver by degrees, and at ſeveral times, 
the Motion was given at each of thoſe Ingreſ- 
ſes of the Air: And the Phænomenon here ob- 
ſerv d, was, that zo ſenſible Decay of Light or 
Colour was to be diſcoverd, at any of thoſe 
times; Except only that at laſt, when the 
Tubes by much rubbing were worn, and con- 
ſequently, their Spring leſſen'd and impair'd, 
then indeed, the Light would be diminiſh'd, 
in proportion to the Abatement of their force 
on the moving Body. And this I have often 
obſervd, when the Motion has been made 
for ſome time in Yacuo, or in Common Air. 
So that I queſtion not, but if the Experiment 
had been begun where it ended, (in this Tris 
al) the leſſer Light would then have been ex- 
hibited in Vacuo. That is, had the Experi- 
ment 
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ment been made, even in Vacno, with Tube; 
thus rubbd and worn, and conſequently theit 
Spring weakend, a leſs Light would have 
been produc, than if the Experiment had 
been made, in Plano, with Tubes not thu; 
weaken d and impaird by the Attrition. 


N. B. I have ſince tried this Experiment in 
Vacuo, and that about Noon, in a clear Day, 


And I found, that the Light was even then asf 


ſenſible, as that of a Piece of Red hot Glaſs of 
the ſame Bigneſs would have been in the open 
Air. Yet this Appearance, as diſcernible as 
"tis, continues not any longer than the Motion i 
continued. 


By this Experiment we learn, 


+. Firſt, That a confiderable Light is producible 


by the Attrition of Glaſs on Glaſs ; that is, of 


tome fort of hard Bodies on others of the ſame 
kind, in Yacuo. 


; Secondly, T. hat this Light continues unalter d 
pon the Admiſſion of Air. 
* 


Coroll. We may ſee the difference therefore 
between this Light here produced,and thoſe mentis. 
ned in other Experiments: For this endured 
without Change, the Shock of the returning 
Air; whereas moſt, or all of thoſe formerly 
recited, underwent ſeveral gradual Alterati- 

ons, 
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ons, according to the Degrees of the Air's 
Admiſſion. 0 en 


Thirdly, That when the Tubes were worn by 
the Friction, there was an Abatement of the 
Light : And the more Wearing, the more A- 
latement. > 88 


Coroll. We may ſee from hence, how much 
the due Spring and Tone of the Parts contributes 
to the Emiſſion of Light, in thoſe Bodies which 
will emit it. So that we may reaſonably be- 
a licve in general, That very great Alterations 
„way be wrought in Bodies, as to their Luminous 

Qualities and Properties ; either leſſening and de- 

ſtroying them on one hand, or perhaps encreaſing 

and improving them on the other, by the Actions 

of other contiguous Bodies upon them, according 
„4g thoſe Actions tend, either to the weakening or 
of confirming the Spring and Tone of their Parts. 25 


I have only Two Obſervations to make ſur. 
ther, with regard to this Experiment. 


Firſt, That the Glaze or Poliſh on the Sur- 
face of a Glaſs, adds nothing to the Light, as 
far as Jean find by any Obſervation. | 


ed Secondly, That though this Colour be like 
g that of red. hot or melted Glaſs; yet the Glaſs 
ys not really in ſuch a State as to be red hot ; 
i. becauſe this Colour never out lives the 2 E 
85 | ut 
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but is gone preſently upon the ceaſing of it; 
fas has always been obſerved in the darkef 
Night;) whereas if twere really red hot with 
the Motion, the Appearance muſt neceſſarily be 
preſerved for ſome ſmall time, at leaſt. 


— 


Experiment V. 


Concerning the Attrition of Glaſs on Glaſs, | 
under Water. . 


s 


HIS is no more than a Repetition of the 

laſt Experiment in another Medium: 

For the whole Apparatus (there mentioned) 
was now -intirely immers'd in Water. Upon 
the firſt Friction of the Globe on the Tubes, a 
pretty brisk Light was produc d, which enligh- 
tend the. whole Body of the Water. The 
Parts of the Tubes where the Friction was made, 
were diſtinguiſhibly Red; but the Appearance 
ſoon began to /eſſen, and in no long time guite 
died away. For the Water grew thick and tur- 
bid, by the Grit or Powder of the Glaſſes, 
which was worn off by the Attritien. It ap. 
proached continually nearer and neaxer to the 
Colour of Whey; fo that the Light could be 
but juſt diſcover d, as glimmering through the 
Body of it; and that not continually neither, 
but with Interruption, and like faint Flaſhes 
ſent out at a diſtance. Thovgh at ſome other 
Trials, 


4 
{t 
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Trials, 1 have obſerved the Light to be\mote 
conſiderable than it was at this time. | 

The Duſt rubb'd off by the Attrition of the 
Glaſſes, I view'd through a good Microſcope; 
the Particles of it appeared to be of a long and 
ſlender Figure; but I could not diſcover the 
leaſt ſign of their having been any way in Fuftor 
or melted. 

We ſee therefore, that Light is producible 
by the Attrition of Glaſs on Glaſs; not only 
in Vacuo, and Common Air, but alſo i in Water 
too. And hence tis evident further, that the 
Glaſſes are not heated red-hot by the Attriti- 


on ; whatever ſuch Reſemblance the Colour 
carries along with it. 
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An Experiment concerning the Production 
of a confiderable Light, upon a ſlight 
Attrition of a Glaſs Globe n 
of its Air. 


Took a Glaſs Globe of about nine Inches 
Diameter, and exhauſted the Air out of 
it; then, having turned a Cock, which preven- 
ted the Return of the Air, I took it from the - 
Pump. The Globe being thus ſecured, I fixed 
itro a Machine, which gave it a ſwift Moti- 
on with its Axis perpendicular to the Horizon: 
And * applying my naked Hand Casa 
e 
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ded) to the Surface of it, the Reſult was, 
That in a very little time a conſiderable Light 
was produced. | FS 

And as I moved my Hand from one Place 
to another (that the moiſt Effluvia, which ve- 
ry readily condenſe on the Glaſs, might, as near 
as I could, be thrown off from every part of it) 
by this means the Light improv'd; and fo con. 
tinu'd to increaſe, till Words in Capital Let. 
ters became legible by it, as has been obſerv. 

ed by Spectators. | 
Nay, 1 have found the Light produced to 
be ſo great, that a large Print might without 
much difficulty be read by it : And at the 
ſame time, the Room, which was large and 
wide, became ſenſibly enlightned, and the 
Wall was viſible at the remoteſt diſtance, 
which was at leaſt ten Foot. 

The Light was of a curious purple Colour, 
and was produced by a very flender Touch 
of the Hand ; the Globe at the ſame time 
being ſcarce ſenſibly warm: Neither could I 
ever find, that a more violent Attrition did 


contribute any thing to the Increaſe of the 


Light. : 
Nou after this Attrition of the exhauſted 


Globe had been continued for ſome time, the 


Cock was turn d, which gave liberty to the Air 
to enter into the Globe through the Joynts 
of the Screws; the motion of the great Wheel, 


and the application of the Hand, continuing, 


all the while as before» Then 1 obſervd, 


that 
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that as the Cavity of the Globe became more. 
1nd more repleniſh'd with Air, ſo the mode of 


the Light continued to alter, till the ſame 
quantity of Air was re-admitted, as had been 
exhauſted. And when ſuch a quantity was 
once enter'd, there was then as great a difle. 
rence between that Light and the Light pro- 
duc'd when the Globe was empty of Air, as 
between the Lights produc'd from Mercury, 
when the Experiment was made in Vacuo and 
the open Air. For if a Man touch d the Globe 
with his Fingers, there were ſpecks of Light 
(tho without any great Luſtre) ſeen to adhere 
to them. Nay, while my Hand continued 
upon the Glaſs, (the Glaſs being in motion,) 
it any Perſon approach'd his Fingers towards 
any part of it in the ſame Horizontal Plane 
with my Hand, a Light would be ſeen to 
ſtick to 'em, at the diſtance of an Inch or 
thereabouts, without their touching the Glaſs 
at all ; as was confirmd by ſeveral then pre- 
ſent. And it was obſerv'd alſo, that my 
Neckcloth, at the ſame time; at an Inch or 
two diſtance from the Globe, appear'd of 4 
fiery Colour, without any Communication of ©, 
Light from the Globe. | WENT 

This was the Event of this Experiment, at 
the firſt time of making it; in which caſe the 
Air was let into the exhauſted Globe al at 


once. 


But 
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But at the ſecond time of making this Expe. 
riment the Air was not all let in at once (x 
before,) but gradually, and at ſeveral times, 
by which means rhe Mode of Light produc 
in the ſeveral different Mediums was the bet. 
ter obſerveable: Tho' it muſt be own'd, that 
here was no great alteration of the Light, ei. 
ther as to its Vigour or Colour, till ſo conf. 
derable a quantity of Air was let in, as amount; 
ed to more than one quarter part of rhe Globe' 
natural Content. But many times before half 
its Content (as near as I could gueſs) was let 
in, the Light began to branch it ſelf into ples. 
fant Figures, from that ſide of the Globe touch! 
by the Hand; fo that the whole body of the 
Globe was fill'd with theſe fine Appearances 
And as more Air was admitted, ſo the Stem 
of theſe Branches of Light became more and 
more ſlender and minute, ſtriking then alſo 
againſt the oppoſite ſide of the Glaſs, and re. 
bounding from thence in a manner very fur. 
prizing and delightful to behold ; till at 
length, more Air ſtill being let in, the Light 
and the Figures both diminiſhd, and continu- 
ed fo to do, till the Appearance became the 
ſame as was related at the concluſion of the 
firſt Trial. | 

I would only note here, That what diffe- 
rence ſoever there was, as to the latter parts 
of theſe two Trials, the former parts of both 
were alike ; except only, that in the 24 Trial, 

: upon 


proper Body, which, by beating of rubbing 
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upon the application of a piece of white 
Sheeps-leather, a good Light was produc'd 
while 'twas held to the Globe with the Woolls 
ſide next it; but when twas turn'd with the 
other fide to the Globe, tho' it was continyed 
thus expos'd for ſome time, yet no Light 
appear'd.: But then turn it again, and the 
ſame Light would appear as at firſt. And 
thus it happen'd upon ſeveral times repeating 

the ſame. | E 1 | 


Having taken notice (in the Experiment 
how recited) that the higheſt degree of Rare- 


faction of the Air in the Globe, is by no means 


neceſſary to the Production of this Light, fince it 

would be very little leſſen d, either as to Vigout 
or Colour, till (perhaps) more than one fourth 
part of the Air was let in: I would add further, 
that I have often obſerv'd the ſame thing, as 
to the Light produc d in the Mercurial Expe- 


timents; tho' the Colour indeed was not the 


ſame, for in thoſe Experiments it was always 
pale. And ſince in thoſe Experiments with 
Mercury, there is ſuck a ſeeming congruity of 
Appearances, in all Circumſtances, with thoſe 
made on the Attrition of Glaſs without it ; one 
might conjecture with ſome probability, that 
the Light produc'd proceeds from ſome Qua- 
lity in the Glaſs, upon ſuch a Friction or Mo- 
tion given it,) and not from the Mercury up- 
on any other Account, than only as it is 4 
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on the Glaſs produces the Light. And that 
which ſeems to back ſuch a Conjecture, is, 
that having rubbd the upper or empty part of 
2 Mercurial Barometer between my Fingers, 
a Light follow d upon it without any motion 
of the Quickſilver. But notwithſtanding all 
this, the Matter is doubtful; and there may 
(for all that we know) be a Luminous Qua- 
lity in Mertury, as well as in Glaſs or other 
Bodies; which the following Experiment, 
purpoſely made, ſeems to Countenance. 

I took a ſmall quantity of Quickſilver, and 
put it into a Galley pot, wherein Varniſh had 
often been us'd, by which means the Pot was 
pretty well lined with it. The Weather at that 
time was moiſt, which influencd the Varaiſh 
ſo far as to ſoſten it a little. Now when this 
Galley-pot, with its contain d Mercury, came 
to be in Yacuo; as ſoon as the Pump was 
ſhook, a Light appeard; ; and this without 
any Concurrence of Glaſs, or the Aſſiſtance 
of a more proper and favourable Seaſon. I 
purpoſely mention the moiſture of the Wea- 
ther, becauſe a humid Air would ſometimes 
render the Experiment unſucceſsful, even 1n 
Glaſs, or at leaſt take off very much from the 
Appearance of 1t. 

Farther; I am inſorm'd by ſeveral Perſons 
of Credit, That Mercurius dulcis, if broken in 

the Dark, will yield notable Flaſhes of Light. 
But ſince the Mercury in that Preparation 1s 


pointed with Salts, (and each Globule of it 
| con- 
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conſequently wrapt- up in the ſame,) a Man 
can't be ſure that the Salts do not contribute 
to the Phxnomenon : For I have often obſerv'd, 
that Loaf-Sugar, when ſtruck or broken in 
the dark, affords a Light; and I can't. tell but 
Salts, as cloſely united in their parts as Sugar, 
may upon a violent ſeparation of em, do ſo 
likewiſe : But this I intend to enquire into by 
ſome farther Trials, viz. Firſt, I deſign to 


| try whether Mercurius dulcis will afford any 


Light, when broken in Vacuo; ſince, if it pro- 
ceeds from the Mercury, and there be ſuch a 
Quality in that Body, 'tis highly reaſonable 
to expect it then, ſo rare a Medium being the 
moſt proper to diſcover it in. Secondly, What 
the Salts will do without Mercury, both in"\ 
the open Air and in Vacuo; for there are ſome 
Bodies, which appear luminous in the open Air, 
and yet totally loſe that Quality in Vacuo. As 
for inſtance ; I took a piece of Wood, (which 
I ſuppoſe, had lain under Ground a conſiderable 
time,) very moiſt, but not rotten; In the 
dark it appear'd very vividly of the colour of 
Fire; but having inclos d it in a Receiver on 


the Pump, I found that as the Air was with. 


drawn, the Fire- like Appearance proportional- 
ly decay'd ; till at laſt in Vacuo, it became 
perfect void of Light; and then, as the Air 
was let in again, ſo it recover d its firſt bright. 
neſs, This I repeated ſeveral times with the 
like ſucceſs. 


= But 
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But to return now to the Experiment. The ana 
matters of Fact to be obſerv'd from thence, up 
are reducible to the following Heads. 

The Production of a Light by the Friction 5 
of the Hand on the Surface of the Exhauſted An 


Globe. 
The great Improvement and Encreaſe of 
this Light, by the Motion of the Hand trom 
one Place to another. . 

The Slightneſs of the Friction requiſite to 
produce this Light ; and its not encreaſing by 
a more violent one. 


1 


The Alteration of the Light, upon the Re. Inc 
admiſſion of the Air. it p 
The Continuance of that Alteration as more till 
and more Air was admitted. | ther 
The Lights communicating it felf to Bodies Bra 
Placed near it, when the whole Quantity of Air of 
drawn out was re. admitted. Tul 


This, when the Air was let in a/ at tion 
Once. 

But when the Air was let in gradualy; 
then Xo great Change of the Light, as to Co- 
lour or Vigour, till more than + of the Globes 


natural Content of Air was admitted. 


The wonderful Figares, Branchings, and ing 
Reverberations of the Light, as more Air was i 
let in, till it came to the Bounds of a certain the 


Quantity of Air admitted, where the A ppear- 
ance was at the height. 
The 
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The gradual Diminution both of the Light 
and Figures (after it was come to that Limit) 
upon the Admiſſion of more and more Air. 


\ * 
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An Experiment concerning the Electricity 
of Glaſs, diſcovering it ſelf in an ex- 
traordinary manner, upon a ſmart At- 
trition of it. 


Aving procured a Tube, or hollow Cy- 
linder, of fine Flint Glaſs, about one 
Inch diameter, and thirty in length; I rubb'd 
it pretty vigorouſly with Paper in my Hand, 
till it had acquired ſome Degree of Heat. 1 
then held it towards ſome Pieces of Leaf- 
Braſs; which were no ſooner within the ſphere 
of Activity of the Efluvia emitted by the 
Tube, but they began to put into brisk Mo- 
tions, and yielded the following ſurprizing 
Appearances. . * 

They would leap towards the Tube, at a very 
eonſiderable diſtance from it; nay, I have 


found, that ſometimes the Diſtance of twelve 
or more Inches, has not prevented their do- 


ing ſo. TE 
Sometimes they would aqhere and faſten to 
the Tube, ſettling themſelves on its Surface, 
and there remain quiet: And ſometimes they 
would be thrown off from it with a wery 

E 3 great 
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great force, even to the diſtance of fix or ſeven 
Inches. And not only 
the Surface of the Tube, would they thus ſud- 
denly and precipitantly be driven from ir ; 


but alſo in their Motion of Aſcent towards it, 
even when they were advanced ſo far as to 


touch the Tube, this repellent Force would 


take place, and hurry them downwards with 'a 
great Velocity, 
And (which (till adds to the Wonderfulneſs 
of the Phænomenon) they would often repeat 
this alternate Riſing and Falling ; the Atrattive 
and Repulſive Forces (whatever they are) ex- 
erting themſelves as it were by turns; the one 
drawing up, and the other beating down theſe 
light Bodies ; and that for ſeveral times one 
alter the other. | 
Neither is this all the Variety which the 


Phænomenon afforded : For ſometimes they 


would move but ſlowly towards the Tube, ſome- 
times they would remain a ſmall time ſuſpend- 
ed between the Tube and the Table on which 
they were firſt laid; and at other times (which 
is no leſs ſtrange than the former) they would 
ſeem to ſlide along in the Direction of the Sides 


ef the Tube, and that without touching it. 


But beſides theſe, there are yet ſome other 
Obſervations relating to this Experiment, which 


I think not.amiſs here to mention. 
: : : | 
| | 


Firf, 


when they adber'd to 
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Firſt, The hotter the Tube was made by 
rubbing, to the greater diſtance did the attra- 
Qive Force extend it ſelf. But that it will an- 
ſwer in proportion to any Degree of Heat ex- 
cited, is what I will not venture to determine. 
I mean, whether encreaſing ſtill the Degree of 
Heat in the Tube, the Sphere of the attractive 
power will ſtill be proportionably enlarged; 
or whether there may not be ſome certain De. 
gree of Heat, which may carry the Attracti. 
on to its utmoſt Limits of Diſtance, ſo that all 
Degrees above that, ſhall produce leſs power- 
ful Effects this way: Whether this be ſo, or no, 
I fay, is a Point which will require farther 
Trials, and more Conſideration, in order to 
a compleat Deciſion of it. | 


Secondly, Tho' all the various Appearances 
now mentioned, as to the Motions of the at- 
tracted little Bodies, do not happen at every 
Trial, yet many of them are obſervable at all 
times; neither are there any hinted, but what 
I have at ſome time or other, punctually ob- 
ſerved. - 1 * „ 

And the reaſon of this difference ſeems very 
probably to ariſe from the different Temper 
and Conſtitution of the Air. For when the 
Air is clogg'd, either with humid and aqueous, 
or other more groſs and ſolid Parts, raiſed up 
from the vaſt Fund of Terreſtrial Matter here 
below, there's no doubt but the Reſiſtanc: 


E 4 theſe © 


pretty obvious from what was juſt now hinted 
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theſe fine Efluvia then meet with in their 
Way, muſt be much greater than when. the 
Air is free, and no ſuch Impediments lie to op. 
poſe them in their Paſſage. For the Ffluviq, 
how ſybtil ſoever they can be imagin d to be, 
are yet Body and Matter, and muſt therefore be 
liable ro the common Laws of Bodies, which 
is to be reſiſted in ſome proportion to the 
Strength and Denſity of the Medium. Nei. 
ther is it improbable, but that in a moiſt Con. 
ſtitution of Air, the watry Parts may run to. 
gether, and condenſe on the Surface of the 
Tube, and ſo choak up, and obſtruct the Pal. 
ſage of the Matter, which otherwiſe would be 
emitted very vigorouſly from thence. 
And indeed, I have always obſerv'd that 
Moiſture is a great Enemy to all Experiments 
of this kind: The reaſon of which, I think, is 


about the Reſſſtance. 
However, there is an Experiment, which 
looks, as it were, like an ocular Demonſtra- 
tion of this; in which, the Refiſtance of the 
Effluvia by certain little Bodies interpos'd, was 
render d manifeſt even to the Senſe. For ha- 
ving placed a Piece of fine Muſlin between 
the Tube and the foremention'd Pieces of 
Leaf Braſs, all the Excitation I could give the 
Effluvia by ſtrong rubbing, woule not raiſe 
them fo far, as to make them give the leaſt 
ſenſible Motion to any one of thofe little Bo- 
dies, even tho the Tube was held very near 

them: 


— 
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them: Yet at the ſame time, if the Muſlin 
were taken out of the way, the Eſfluvia would 
impreſs thoſe Bodies fo vigorouſly, as to give 


them a Motion at 3 or 4 times that diſtance. 
And this Phænomenon, I think, will eaſily be 


allow'd to be the mere Effect of the Obftru. 


ion of the Paſſage of the Effluvia by the fine 
Threads of the Linnen 3 which Threads either 
wholly ſtop d and detaind, or elſe broke and 
obtunded the Force of thoſe Active Parts e- 


| mitted from the Tube by Friction; ſo that 


they could not ſhake or agitate the light Bo- 
dies, that lay expos'd to them. 

I could add moreover, That not only the 
moiſt, but the co/d Temper of the Air, may 
be partly a cauſe of the Differences diſ- 
cernible in the Effects of this Experiment: 
For when 1t was firſt made it was Summer- 
time as well as dry Weather, and the ſucceſs 
ſeem d to be more conſiderable then, than it 
has been ſince the declenſion of that Seaſon of 
the Year. And indeed, conſidering all thoſe. 
Effects of the Effluvia upon other Bodies, muſt 
depend either upon the quantity of the ſubtile 
Matter emitted, or, the force and velocity of its 
impulſe, or elſe upon both theſe conjunttly ; tis 
not ſtrange that warm Summer-weather ſhould 
cauſe a conſiderable difference: Becauſe! the 
vigorous Action of the Solar Rays does then 


more effeQtually ſhake the Parts of all Bodies, 


opens and unlocks their Pores, and ſo makes 
way for a freer and more plentiful Emiſſion 


of 
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of their Effluvia; and becauſe alſo, at the The 
ſame time, the more fine and rarefied ſtate of {Mpedime! 
the ambient Medium (the natural reſult of 2 Bodies 
predominant Heat) will allow them to ex. (mall p: 
pand themſelves with more Advantage. How. Wt Liqu 
ever, in colder Weather, the Effects are very ad the 
ſenſible, and great enough (notwithſtanding {nediats 
the Diſadvantage ariſing from thence) to pro. Mend ſo 
cure any curious Perſon's Attention to the require 
Phznomenon. 1» » Mhopent 
Thirdly, When the Tube became hotteſt, by gain. 

the ſtrongeſt Attrition, the Force of the Ef. 

fluvia was render d manifeſt to another Senſe And 
too, namely, that of feeling, They did not {prime 
then only produce all the foremention'd Ef. {Mt cout. 
fects in a more remarkable manner, but were Seco 
alſo plainly to be fe/t upon the Face, or any of the 
other tender part, if the rubb,d Tube was held Air . 
near it. And they ſeem d to mateſvery nearly here ! 
ſuch fort of ſtroats upon the Skin, as a number equal 
of fine limber Hairs puſping againſt it might be ¶ bout 
ſuppos d to do. This vigorous Action of the Ef- Power 
fluvia put me upon an Attempt, to find in what ſearce 
manner ſuch a Motion was propagated, and WO" dif 
in what Figure or ſort of Track it went along. tho it 
For which end, I held the rubb'd Tube near ſtance 


the Flame of a Candle, Smoke, Steam, Duft, Inc 
and the ſurfaces of Liquids ; but without any and b 
manner of ſucceſs. Motit 
5 too ſi 

impre 

The ſdes, 


of 


— 
— 
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The reaſon of which, I attribute to the im- 


pediments the Effluvia met with from theſe 
Bodies the Tube was plac'd near. For the 
{mall parts of Duſts and Powders, the ſteams 


of Liquids, the oleaginous Fumes of Flame, 
ind the like ſort of Parts in Smoke it ſelf, im. 
mediately adher'd to the ſurface of the Tube, 
and ſo kept in the Effluvia: Which therefore 
requir d the Aſſiſtance of a freſh Attrition to 
open their paſſage and give them vent a- 


gain. 


And thus much for the firſt part of this Er. 
periment ; in which the Tube was rubb'd while 


7 continued full of Air. 


Secondly, We are now to confider the Effefls 
of the Attrition of the ſame Tube, when the 
Air was exhauſted and drawn out of it. And 
here I obſerv'd, that tho it were rubb'd with 
equal or greater Force than was employ'd a- 
bout it when full of Air, yet the attractive 
Power was very little diſcernible. The Effluvia 
ſcarce diſcover d themſelves, by any Motion 
or diſturbance given to the Leal. Braſs, even 
tho' it was placd within a quarter of the di- 
ſtance at which it had been attracted. before. 

Indeed, when the Tube was very warm, 
and held very near, rhere would be ſome little 
Motion given to thoſe ſmall Bodies; but twas 
too ſmall by far to be compard with what was 
impreſsd when the Tube was full of Air. Be- 


ſides, I doubt not but there was ſome portion 
of 
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of Air left in the Tube, and ſo the Attraction 
might continue in proportion to the Quantity 
of Air remaining: Or, perhaps, the Heat 
produc'd by a ſmart Attrition of the Glak, 
may (in this Experiment, as well as ſome o. 
thers) be in the ſtead, and ſupply the Place 
of ſuch a Quantity of that Element. 

But to return to the Experiment. When 
the Air was let into the Tube again, the at. 
tractive Power was immediately reſtor d. Be. 
| fore any new Attrition could be given the 
Tube, or that it was remov'd from the di. 
ſtance and poſition it was held at when exhau. 
ſted, even then did ſeveral of the foremen. 
tioned Bodies (which before ſeemed to be 
wholly at reſt) begin ſuddenly to move; 
and fome of them were attracted up to the 
Tube it ſelf. And then, laſtly, upon a' freſh 
Attrition, the Tube recoverd its Electrical 
Quality as vigorouſly as at firſt, 


Hitherto we have confider'd the Phenomena 
of the Tube both when full of Air, and when 
exhauſted ; but in each caſe til in the Light. 
are now to conſider what occurr d upon the 
like Attrition given it in the Dark. And firſt, 
the Tube being full of Air; tis obſervable, 
that when the Glaſs became warm, a Light 
would continually follow the Motion of the Hand 
backward and forward: And at the ſame time, 
if another Hand was held near the Tube, 2 
Light would evidently break forth from 5 

an 


firſt A 
indeea 
Light 
loft : 

remat 
tritio 
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and That accompanied with a Noiſe, reſembling 
that of the cracking of a green Leaf in the 
Fire ; tho' not ſo loud : Yet when the Expe- 
riment has been made in a very ſtill and fi. 
ent Place, I have heard ſeveral cracks at ſe- 
ven or eight Foot diſtance, or more. Farther; 
if any other Object (beſides the Hand) was 
brought near the Tube, tho' it did not touch 
it, yet a Light would fix upon it, and give 
much the ſame Appearance as upon the Hand; 
15 I have tried with Gold, Silver, Braſs, Ivory, 
Mood, &c. Sov 

But now, when the Tube was exhauſted of 
its Air, there was a conſiderable difference, 
25 to this Light and its Effects: For upon the 
firſt Attrition of the Tube, a much greater Light 
indeed did enſue; but then the Quality of giving 
Light to a Body held near it, ſeem d to be quite 
%: And (which is another Difference no leſs 
remarkable,) the Light producd upon the At- 
trition of the exhauſted Tube, appeard to be 


wholly within it; whereas that which was 


diſcoverd when the Tube was full of Air, 

ſeem d to be altogether on its Outſide. 
And thus much tor the Experiment, as made 

upon a Tube or hollow Cylinder of Glaſs. 
Having now, in the next Place, procur'd a 
ſolid Cylinder of Glaſs ; 1 made the ſame Tri. 
als with that as the former; and found ng 
great difference in the Effels ; only the Emiſ- 
ſion of the Effluvia ſeem'd to continue à little 
longer, but not to attract at a greater diſtance 
than 
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. than the other (as far as I can yet diſcover, 


With this new ſolid Tube, I made the follow. 2! the 
ing Experiment. 


I took a little Quaritity of Lamp Black, ani ou” 
having dried it on a Paper before the Fire [ help o 
expoſed it to the Tube (which had been rub, 
bed till it was warm :) And it was no ſmall 


Entertainment, to fee how briskl | Thi 
black Particles were agitated by . of All 
the Effluvia from the Glaſs. They appear the de 
to riſe and fall, to move upwards and down. e 
wards with great Velocity. And though their Thi 
ſpecifick Gravity was ſo ſmall, that when they Bodie 
fell by their own Weight, they could not be Th 
heard ; yet they were return'd upon the Paper ther | 
with ſuch a force from the Tube, that their bigge 
Strokes upon the ſame made a very ſenſible abt 
Noiſe. So great was the repellent Force of the Th 
Effluvia from the ſolid Tube. when 
So that now Ying the Accounts of this Ex- mo 
periment together, we have the | and 11 
Heads of Matter of Fact to Ser L 
| pend 
as by 


The various ſurprizing Motions of the Leaf 
Braſs, expos'd to the hollow 
Attrition of it. unn H 

The Encreaſe of that Effect, upon the En- maſt 
creaſe of the Heat in the rubb'd Tube. 

The Difference obſervable in that Effect, ac. 
cording to the different Temper and Conititu- Wl 5. 
tion of the Air. | | Jed. 


The 
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The Deſtruction or C eafing of that Effect, up- 
on the Exhauſtion of the Air out of the Cavi- 
ty of the Tube. 

The Return of that Eff in a rd degree, 
upon the Return of Air, even without the 
help of any new Attrition ; and the compleat 
Recovery of it to all degrees, when that Attri- : 
tion was again given. 

The Emiſſion of a Light from the Tube full 
of Air, when rubb'd to a degree of warmth in 
the dark: And this Light . with 
a cracking Noiſe. 

That Lights fixing and ſettling it fa upon 
Bodies laid in its way. 

The Loſs of this Quality (of fixiog upon o- 
ther Bodies) though with the Advantage of a 
bigger Light ; when the, Attrition was given 
to a Tube exhauſted of its r 

The different Seat and Place of the Light, 
when the Tube was full of Air, and when ex- 
hauſted: Being in the former Caſe without, 
and in the latter, wholly within the Tube. 

Laſtly, The ſame Effeas, except what de- 
pended on the Exhauſtion, produc d by a ſolid, 
as by a hollow Tube. 


Having now deduced ſome things from the 
Experiment, which may, I think, paſs with- 
out much Diſpute, for Truths and Matters of 
fact; T would propoſe ſome things by way of 


Query, in order to a farther clearing of this Sub- 
ject. 


Query 


Air and the Air included in the Cavity of the 
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Query 1. How is it that Attrition does ex; —— 
cite and bring forth the Effluvia of Electric] 
Bodies? They are, in the preſent caſe, propa WM 4 co 
-gated from the Body of the Glaſs with a con; 
fiderable force : What is the immediate cauſe 
of that Impetus? And by what means do they 
come to be ſo affected? 


Query 2. Why are the Effects of the E. 
fluvia fo much greater when the hollow Tubs 
#s full of Air, than when it is exhauſted? 


Query 3. Why does. the Light produced 
upon the Attrition of the exhauſted Tube, 
appear wholly within it; and That produ: 
ced upon the Attrition of the Tube full 
Air, appear altogether on its Out ſide ? 


Query 4. Can the preſerving, or the taking 
away the Equilibrium between the external 


Glaſs Tube, be of any moment towards the 
production of the Effects mentioned in the 
two laſt Queries? - 
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- 4 Continuation of the Experiments on the 

s  Attrition of Glaſs, 

| 

Procur'd a Glaſs of a Figure as nearly Cy- 

lindrical as might be, whoſe Diameter and 

. Length were each about ſeven Inches. The 

Axis of this Glaſs lying parallel to the Hori- 
zon, and the contained Air being exhauſted, it 
had a Motion given it by a Machine Plare vl 

ot a new Contrivance. And the Ef. 

„ ſecds of this, with reſpect to the Light pro- 

u. W duced upon the Attrition of it, were much 

the fame as thoſe in the Experiments formerly 


mentioned. But when the Air was let in a- 
gain, and the Motion and Attrition given as 
r firſt ; I was ſurprized with the Appearance 
aof a brick and vigorous Light continued between 
he the Point of my Finger and the Glaſs. It was 
ne not only plainly viſible on the Finger; but be- 
ne ſides, ſeem'd, as it were, to ſtrike with ſome 
force upon it, being eaſily to be felt by a kind of 
gentle Preſſure, tho' the moving Body was not 
touch'd with it by near half an Inch. 

This Light ſeem'd to iſſue from the Glaſs 
with a confiderable Noiſe, not much like that 
of Wheezing, tho ſomething ſmarter ; and it 
was eaſie enough to diſtinguiſh it from the. 
Noiſe made by the working of the Engine, 

F which 
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which notwithſtandiog was-not a ſmall one, 
And the Phænomenon was the ſame, as to both 
the Parts of it, (I mean, both the Light and 
the Noiſe) when the Experiment was made in 
the Day light, as when in the Dark. 

For in a very light Room, an Hour or two 
after Noon, the Glaſs being put into motion, 
and the Attrition made, and the Finger ap- 
proached near it, as before ; a pure Purple 
Light immediately extended it felt from the 
Finger to the Cylinder, and was accompanied 
with the like Noiſe as before mentioned. 

And this Trial I have repeated feveral times, 
* Hours; but ſtill with the fame ſuc. 
cels. - | 


f render'd theſe luminous Effluvia more re. 
markably conſpicuous, and at the ſame time 
more pleaſing to the Eye of a Spectator, by 
another Experiment made after this man- 

ner : YG 
I took a Bit of Fine Muſlin, and ſew'd it to a 
couple of Wires bent circular-wiſe, that ſo it 
might ſurround the upper Surface of the Glabs, 
which it didat near four Inches diſtance : The 

- Muſlin I made as ragged as I could, by break- 
ing the Threads of it every where. N 

The Glaſs being then put in motion, and the 
Friction made, as uſually ; the Light threw it 
ſelf abroad vigorouſly, and ſettled in (mall lu- 
cid Sparks upon the Ends of the torn To_ 7 
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looking there like fo many little Stats, ſeen by 
a good Telleſcope in the Milky Way. 

And from all theſe little Balls of Light to- 
gether, there reſulted ſuch a ſort of a White- 
neſs, as may be obſerv'd in the Heavens by the 
faint and weak Lights of all thoſe mall Stars 
mingled together. 


Ia all theſe Caſes 1 could never find tha? 
the Addition of any External Heat would do 
any thing to encreaſe the Appearance of the 
Light produc'd. 1 tried by placirig a red hot Iron 
juſt under the moving Glaſs ; but this would 
do nothing at all, without the Attrition of 
the Glaſs ; and if the Glaſs were rubbid, the 
Effect was no greater, than if the hot Tron 
had not been there. And the reſult (as to 
this matter of heat,) was the fame, both 
when the Glaſs was exhauſted of its Air, and. 
when it was full, 
And thus much, as to the Light Sue d by 

the Attrition of * Cylindrical Glaſs. | 


Secondly, As to the Electricity of it; 1 did 
not find this Effect more conſiderable here as 
to Quantity than what was related in the for. 
mer Experiments of the Tubes. But notwith- 
ſtanding, I have diſcoverid ſome Properties 
of this Electrical Matter, which may ſeem 
wonderful to thoſe who nicely conſider them; 
fince they afford us a ſort of Repreſentation of 
the great Phenomena of the Univerſe. For, 

F 3 having 
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having obſerv'd that light Bodies, plac'd neat 
any part of the rubb'd Cylinder, ſeem d to be 
equally attracted; I contrivd a Semicircle of 
Wire, which 1 could faſten at a conſtant di. 
ſtance, making it encompaſs the upper Semi. 
cylindrical Surface of the Glaſs, at 4. or 5 
Inches diſtance. This Wire had ſeveral pieces 
of Woollen Thread faſten d to it, ſo as to hang 
down from it at pretty nearly equal diſtances, 
The length of them was ſuch, that being ex: 
tended in a Direction towards the Center ot that 
imaginary Circle on the ſurface of the Glaſs, 
in the Plane of which the Wire was placdd; 
they would then reach within leſs than an 
Inch of the Circumſerence of that Circle: 
But if left to their own Liberty, they hung 
in that parallel poſition to each 
1 other, which ul. a in Fig. 1, 
The Cylinder was plac'd with its Axis paral- 
lel to the Horizon; and in this poſture, it 
was turn'd ſwiſtly about; and then by the 
rapid Motion and Agitation of the ſurround- 
ing Air, the Threads were forc'd into ſuch 
poſitions, as are expreſs d in Fig. 2. viz. they 
were liſted up and bent upwards from the 
Axis of the Cylinder. | i 

All this while, here was only the ſwiſt 
Motion of the Cylinder round its Axis, with- 
out any Attrition. But now, when I came to 
apply my Hand to the lower part of this Glals 
(fo ſwiftly whirl'd about) and conſequently 


to add Attrition to the former Motion; the 
T Thread 
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7. preadl. preſently began to change their 


direction, and all harmoniouſiy pointed * 
to the Center of the Circle, in whoſe Plane the 
Wire was plac d. Neither were they at all diſ- 
order d or flung out of that Poſition, by the 
Wind occaſiond by that violent Motion; but 
(as it there had been no ſuch hurry of the Air 
about them) they ſtill perſiſted in their central 
direction. And to render it moſt ſenſibly 
convincing, how abſolutely this Effect de- 
pended upon the Attrition ; I found 7 could 
by ſhifting the Place of the Attrition hither or 
thither, draw the Threads towards this or that 
end of the Cylinder; but yet they all ſtill went 
uniformly converging towards ſome Center in the 
Axis of it; ſo that they form themſelves into 
a ſort of Conical Surface. | | 
Farther ; if the Wire with its looſe Threads 
was revers'd, ſo as to encompaſs the lower 
part of the Cylinder, (as before it did the up- 
per part ;) yet the Effect (till anſwerd with 
the ſame exactneſs. For the Threads 
were all erected into ſo many ſtrait 
lines, ſtill directing themſelves to a Center in the 
Axis of the Glaſs. | 
Hitherto the Axis of the Cylinder was 
plac'd Horizontaly; in the next place, I ſet 
it in a virtical poſition, fo that it ſtood per- 
pendicular to the Plane of the Horizon, in 
which caſeT made uſe of a Wire- Hoop, which 
was neceſſarily to be plac'd parallel to the 


Horizon, that it might encompaſs the Cy- 


"3 linder 
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linder in the ſame manner as the Semicircu- 
lar-Wire did before: Only, one ſmall part of 


this Circular Wire was left open, to make 
way for the touch of the Hand, which was to 


give the Attrition. And the Wire being thus 
plac'd, it was evident that the Threads (with. 
out ſome external Force to ſupport 'em) muſt 
all flagg and hang perpendicularly downwards. 
Yet, as ſoo as the Motion and Attrition 
were given, the Threads preſently began to 


be extended; and, as if they were become 


Riff and hard, form'd themſelves into an Ho- 
rizontal Plane ; their looſe Ends pointing to 
a center 1n the Axis of the Glals, (as be. 
fore.) 3 

And thus in all ſorts of Poſitions whatſoe. 
yer, both of the Wire, and of the Glaſs too; 
were the Threads ated by a ſort of centri 
petal Force, to the Laws of which en were 
always conformable. | 


The matters of Fact obſervable in this Ex- 


periment, may be 8 under cheſe 
„ 


The Continuation of 2 brisk Light between 
the Hand and the Glaſs. 


The Senfible Force and Preſſure of that Lu- 
minous Matter ; which was very eaſie to 


*. felt. 


The 


the Horizon. 
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The Noiſe accompanying the Eruption of 
the Luminous Matter, and the Loudneſs of it, 
which render d it diſtinguiſhible from that of 
the Engine. 

The Conſtancy of the Light and Noiſe at all 


Seaſons. 
The Indifferent Regard of this Light to the 


Pteſence or Abſence of Heat. 


This as to the Light. 
As to the Electricity. 


An Eguable Diffuſion of Electrical Matter, in 
Planes parallel to the Baſis of the Cylinder; 
and the Direction of the Threads to the Cen- 

ter of thoſe Circular Planes. 

The /teddy and unvaried Direction of the 
Threads, notwithſtanding the Wind occafion'd 
by the Violence of the Motion. 

The Eaſfe Excitation of the Electrical Mat- 
ter in any of the parallel Planes of the Cylin- 
der, occaſion d by the ſhifting of the Hand 
into a new Place: Alſo the Variation of the 
Figure, and Direction of the Threads, conſe- 
quent thereupon. 

The Conſtant Direction of the Threads to 
ſome Center in the Axis, in al! the Poſitions 
of the Wire, and of the Cylindrical Glaſs ; 
the Effect being till the ſame, whether the 
Wire was above or under, or the Glaſs placed 
with its Axis either parallel or perpendicular to 


Fa 5 Some 


© bY 


An 
— 


Some further Experiments relating to the 
Electricity of Glaſs. 


T has been ſhewn before, that the Ends of 
the Threads which were diſpoſed in the 
the Semicircular Wire, were, upon the Attriti. 
on, directed to a Center in the Axis of the 
Cylindrick Glaſs. 

There are ſome other Obſervations and 
Diſcoveries which I have ſince made, relating 
to the ſame thing; which are no leſs ſurpri- 
zing ; and which I ſhall therefore here give in 
their Order. 
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Experiment I. 


HEN the Attrition of the Glaſs has 
of been continued a little while, and the 
je Wooden Threads laid hold of by the Effluvia ; 
i. then, tho the Glaſs had no Motion at all, and 
ve no Friction continu'd, yet would all the Threads 

continue in their ſtrait directed Poſture, and 

d WF that for the ſpace of four or five Minutes: 
gs WW Nay, it would ſometimes be longer before 
they could diſengage themſelves from the 
n Force and Action of the Effluvia. 
And while the Eflwvia ated with ſo much 

Vigour, as to ſuſtain the Threads in their Cen- 

tral Direction; if a Finger, or any other Body, 

were put near the Extremities, or Pointing 
| Ends of the Threads, they would avoid and 

fly from it, juſt as a Magnetick Needle does, 

when the diſagreeing Pole of the Loadſtone ap- 

1 proaches to it. FINN 
But if the Finger were held at about an 

Inch diſtance from the End of any ſuch 
Thread, the Thread would (uſually, tho' not 
always) be attrated towards it; plainly re- 

moving it ſelf out of its Place, to come near- | 

er thereto. | 


i. | 


If 


/ 


＋ 
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If any Body be interpoſed between t 
and the {aid directed 7, ay then the —_ 
depriv'd of the directing Force of the Effluvia, 
immediately returns to its Vrſt and watural 
Pefition, viz. ſuch as its own Gravity gives it 
But if that interpos d Body be taken away . 
gain, then (provided the Thread has not re. 
movd it felt too far out of the reach of the 
Efluvia) it will return again to its central Tex. 
dency, and remain in it, till its Gravity becomes 
too great for the decreaſing Force of the E 
* to ſupport it any longer in ſuch a Dire. 


N. B. I have ſince tried the ſame thing 


with a G/aſs Globe, and found that when the 
Ds Attrition was made, it would at. 
Plate VII. tract the ſarrounding Threads in all 
A ky "i m__ of Poſitions, and dired en 
its Center. at we may obſerve fror 
hence therefore, is, . h 9 


| Firſt The vigorous and /aſtin 55 
7, The ing Aclion of th 
Effluvia, excited by this Attrition; — fo 
. oy —_ was ſtill continued 
o the Friftion and Motion of the | 
—_— ion of the Glaſs were 


Secondly, A plain Inſtance of a Repul 
and Attradtive Force. For the Then = 
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their Extremities : And at another diſtance, 
ſomething like a centripetal Force, would 
cauſe them to incline and move themſelves to- 
wards it. So that in theſe ſmaller Orbs of 
Matter, we have ſome little Reſemblances of 
the Grand Phænomena of the Univerſe. 


Thirdly, The certain Dependence of this 
phænomenon ( viz. the Extenfton of the Threads) 
upon the Action of ſome Matter, whole Direc- . 
tion is in ſtrait Lines towards the Glaſs. For 
upon the Interpoſition of any Body between 
the Threads and the Glaſs, they loſe their re- 
gular Extenſion, and hang as their own Weight 
cauſes them. And what can ſuch Interpoſi- 
tion of a Body poſſibly do in this caſe, but on- 
ly interrupt the Courſe of the Matter which is 
the Cauſe of the Extenſion, and conſequently 
make way for the Gravity (which was over. 
come by a ſuperior Force before) to exert its 


, ſelf again ? 


Ty" 


Experiment II. Ther 


1 Took an Hemiſpherical Glaſs (ſuch as is was, 
repreſented at Fig. 5.) of about fix Inch. , li! 
| es Diameter: Into this I convey. if the 
R ed a Stict, in manner of an Ax Glaſs. 
which had the Woollen Threads (formerly the p. 
made uſe of) tied about it. The Glaſs was i: 
ſcrewd by the Neck to one End of a Spin Thres 
dle; and being fixed on the Machine, the it WC 
Plate Vit, Great Wheel was turnd, and the held 
Friction made on the outer Sur. the © 
face of the Glaſs, as uſual. And now the 
Threads preſented a Phænomenon, not a little 
pleaſant and ſurprizing to behold ; bur yet 
ſuch as I expected and hoped for, in the Con. 
trivance of this particular Apparatus. For here 


was juſt the Reverſe of what happen'd when A 
the Semicircular Wire was placed on the Out- eem 
fide : That is, the Threads here iſſu'd like I ha 
Rays from a Center outwards ; as there they MW den! 
converged to a Center within. The nearer they F 
were to the Concave Surface of the Glaſs, the obſt 
farther their Extremities diverged trom one ; 
another, in ths caſe ; as in that caſe, the near- con 
er they were to the Convex Surface, the nearer whe 
were their Extremities to one another; in either the 


caſe the Divergency or Convergency was from or 
| to 


(27 
to ſome Center in the Axis; and all the difference 
was, that in the one caſe the Tendency was from 
without, inwards ; and in the other, twas from 
within, outwards. The Appearance of the 
Threads in this laſt Experiment was as VA 
a5 is repreſented at Fig. 6. ITE” 

And what was very conſiderable farther, 
was, that while the Threads lay i» this poffti- 
on, like ſo many Rays of a Circle extended; 
if the Finger were held near the Ourfide of the 
Glaſs, a Motion would be communicated to 
the point of that Thread which was neareſt with- 
in: So that by the Motion of the Finger, the 
Thread would be driven any way before it. And 
it would ſeem to fly and avoid the Finger, 
held on any ſide ; tho' the convex Surface. of 
the Glaſs were not touch'd by it, by? Inch and 
more (as I have ſometimes ſeen.) Likewiſe, 
if the Threads were remov'd to the Outfide, 
and the Finger movd about within, the 
Threads would play about with the like mo- 
tion. 


And indeed, generally (peaking, the Threads 


ſeem to avoid the approach of the Finger ; tho 


I have ſometimes obſervd them to jump ſud- 


' denly towards it, at more than an Inch diſtance. 


From the Experiment now recited, we may 
obſerve, 

The remarkable Uniformity and Agreement 
conſpicuous in this Phenomenon , with that 
where the Threads were diſpos'd on the Outfide of 


the Glaſs. For in both, the Threads were di- 


rected 
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reed, according to the courſe of the mattet 
which in one caſe acted one way, and in the 
other the contrary. And by comparing both, 
tis very plain, that here # no more than one 
and the ſame Cauſe of both. For the ſame Cauſe 
which in one Circumſtance (viz. when the 
Threads were plac'd on the Outfde) would 
make them converge towards the Convex Sur- 
face of the Glaſs, would alſo in the contrary, 
Circumſtance, (viz. when they were placed 
on the fide) make them diverge towards the 
Concave Surface. | 
Again, the Agreement anſwers, not only 
with reſpect to the Direction of the Threads, 
bur alſo to rhe Motion of them. For in the 
former Experiment, the Threads would ſome. 
times avoid and ſometimes iucline towards the 
Finger : And in the Experiment now mention'd, 
there were the like Indications both of a Cem 
trifugal and Centripetal Force, | | 


; 


Experi- 
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a _ * „* * 
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'  Expuriment =: 


Took a Glaſs Globe of nine Inches Di- 

ameter, which being exhauſted of its Air, 
] fixd to a Machine to give Motion to it, 
perpendicular tothe Horizon. And to another 
Engine I fix d another Glaſs Globe, plac'd at 
a diſtance ſomerhing leſs than an Inch from 
the former Globe; and having none of its 
Air drawn out. The Machines being ſet to 
work, I apply'd my naked Hand to the Globe ; 
which was fall of Air; the Effluvia of which 
(excited by the Attrition) quickly reach'd the 
exhauſted Globe, and produc'd a Light on that 
part of it which was neareſt the other. Now 
here was not the Friction of any other Body 
upon this Glaſs, to raiſe the Effluvia, and pro- 
duce a Light; there was nothing But the bare 
Action of the Effluvia from the other Globe, 
which Effluvia ſupplied the Place of a more 
ſolid Body, and made fuch an Attrition as 
was neceſſary to the Production of the Phæno- 
menon. . The Light was pretty vigorous, and 
ſpread it ſelf on the Globe as far as the Eflu- 
via was capable of ſtriking on it. Its Colour 
was not near ſo much inclined to Purple, as 
it was when the Light was produc'd by the 
Attrition of the Hand: But it would continue 


upon 
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upon the Globe for half a minute or more, 
after the Motion of the rubbd Glaſs had ceasd. 
On the other Hand, if the rubb'd Glaſs were 
kept in Motion, the other being at reſt ; the 
Light would die preſently ; but immediately 
recoverd again, upon the firſt Motion given 
to it. | | | 


As an Appendix to this Experiment, ! 
ſhall relate another, much to the ſame pur. 
poſe. 
I took a long Glaſs, whoſe Air was exhau. 
ſted, and which had lain by in that State 
above ſix Months. After I had rubb d this 
Glaſs a little with my Hand, to clear it of all 
Moiſture on the Surface; I held it over the 
une x hauſted Globe, which was then in Motion; 
and at the ſame time alſo I gave it (viz. the 
unexhauſted Globe) an Attrition with my 
Hand; upon which there were immediately 
large and ſurprizing Flaſhes of Light produc'd 
in the long Glaſs, tho' it neither touch d the 
moving Globe, nor was provok'd it ſelf by 
any immediate ſenſible Attrition. 


The Matters of Fact afforded by this whole 
Experiment, are reducible to the following 
Heads. 7) $5 

The Production of a continued Light on one 
Glaſs exhauſted of its Air, by another, at a di- 
ftance from it, being rubb'd while it was full of 
Air : Both being in Motion but one only m_— 
| e 


( 81 J 
na Continkaice of the. Light on ile ela 
d. he Glaſs, for ſome time after the Motion of thi 
_ bther Glaſs is at an end. 91272 97157. ji 1405 
i The ſadden Ceafing of the Light; when the E. 
V based Glaſs is at tft, tho the full Glaſs (ol 
n vhich alone the Attrition is made) be kept ii 

| The Produftion of in: interrupted Flaſhing 
Light upon an exhauſted Quieſcent Glaſs, held 
over another wnexhauſted one in Motion 3 b 
nne xlaaſted one being rubb'd at the ſame time. 


- 


} - 


And from hence we may obſerve, - 
f Firſt, The Force and Vigorous Action of the 
" W Eflwvia, by which they perform the Office of 4 
n ſolid Body. In other Experimefits; Lights 
; Wl vere produc'd by the Attrition of one ſolid. 
Bad) againſt another + but here a, Light is pro- 
) WH ducd by the Friction of 4 very ſubtile Fluid: ups 
/ on a Solid. So that this may come in; a- E 
mongſt many others, is an inſtance; of the 
a powerful Effects of mall Bodies, when put 
nao brisk and vigorous Motions: 


: Secondly, The great Intereſt which the Mos 
tion of the exhauſted Glaſs has in the 

> Wl Continuance and Preſervation of the Light * 
For if that be ſtopp'd, the Light dies away 
preſently, tho the unethauſted Glaſs be ii 


Action of the Effluvia upon tlie ſaid exhauſted. 
Glaſs is mote . ſo _— 3 


E 
p Motion. And indeed, tis evident, that tlie 
| 
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producing more conſiderable Effects,) when 
that Glais is in Motion, and the parts of it 
conſequently ſucceſſively expos d, by a quick 
Revolution, to the ſtroaks of thoſe Effluvia; 
than when it is at reſt, and the Effluvia beat 
only on one and the ſame particular part of 
the Surface. 

And this is effettually confirm'd by the 
Obſervation of the kind of Light produced on 


the exhauſted Quieſcent long Glaſs + For that 


was not 4 Continued, but a Flaſhing Light; 
that is, ſuch as diſappear'd as ſoon as it was 
8 on the NN of that en 
; Gn. 


Aid 75 be Hifference i in Degree and Tuten: 
fig of the Colour, which the differemt Circum- 
ſtances of the Friftion are capable of producing, 


Effluvia 300 not come near, as to the degree 


ot Purple, to that Light which was produc d 


when the Artrition was made by the Hand. 


For the Light produc'd by the Artrition of the. 
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ing the Production of Light, by the 
bw Huis of one al fallin on Tick 
ther, 

arick obfervid, that the Efflovia of 
Glaſs when they fell on an exhauſted 

Glaſs in Motion, would exhibit ſuch an Aps 
pearance, as if it were rubb'd'by a viſible ſo · 
lid Body ; 1 thought t his further pages ne 
on of it would not be unacceptable. 

I took — large Receiver, of I a form as 
is expreſs 'd by aa a a; (Fi 
within the Body aan fix'd Plate u. 
another, of ſuch a Form, and in ſuch 
poſition, as is repreſented by bbb b. Their 
Axes were parallel to the Horizon, and fix d 
one within another at cc. The outward: Sur- 
face of the in ward Glaſs was at leaſt an Inch 
diſtant from the inward Surface of the out. 
ward one: And they were both turned by: 
two large Wheels dd d d, whoſe Bands related 
to the ſmall Wheels e e e e, fix d on the Axes 
of the Glaſſes. Before the Glaſſes were thus 
adapted to each other, the innermoſt was ex- 
hauſted of its Air; and then being ſet as the 
Figure deſcribes, J order'd that Wheel only to 


be mov d which gave Motion to the great 


Glaſs, The Thought whichguided this Pro- 


G 2 ceſss 
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ceſs, was this; that when the Effluvia of the 
great Glaſs (by the Application of my Hand 

upon it) ſhould reach the other; this other, 
not withſtanding it was at. reſt, would never. 
theleſs be influenc'd by the Effluvia, and give 


r II 

The Effect anſwerd my Expectation ; for 
the Light appear'd, and ſpread it ſelf in ny. 
merous branches all over. we 
This done, I caus'd the other Wheel (vis. 
that which gave motion to the included Glaſs,) 
to be turn d; and then the Light became 
much more conſiderable, and, I think, the 
greateſt that has yet been produced in any Ex. 
periment made on this Subject. 

And I doubt not, but twould have been 


much more conſiderable, had the in ward Glaſs 


fitted fo, as nearly to touch the inward Sur- 
face of the outer Glaſs ; the Efluvia of which 
(as it appears to me) would then have been 
capable of acting with more vigour on the 
inclos d exhauſted moving Receiver, 

Having in the next Place caus'd both the 
great Wheels to turn the Glaſſes one and the 
fame way, with as equal a degree of Velocity 
as they could ; I did not find but the Light 
was then as ſtrong, as when their motions were 
juſt the reverſe. 

So that, (as far as I can perceive) neither 
the'contrariety nor agreement of the Motions 
does contribute any thing to this Phænomenon; 
but Motion it ſelf (without any * 
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Rules or Limitations) is abſolutely neceſſary : 
As this, and the whole Courſe of Experiments 
on this Head, abundantly ſhews. at 

I obſerved farther, that though the Effluvia 
ſeem d to be equally diſtributed on the out- 
ward Surface of the inward moving Glaſs; 
yet the Light appear d molt vigorouſly on that 


' fide of it next the Attrition. And when ei- 


ther of the Glaſſes was at reſt, the other con- 
tinuing in motion, (I ſay, either; for upon 
Trial I found very little difference either way ;) 
the Appearance of the Light would remain a 
conſiderable time within the exhauſted Glaſs, 
till the Effluvia of the other were no longer 
capable of acting with a Force upon it, requi- 
ſite to produce the Effect. — 8 

Twas not a little ſurprizing alſo to obſerve, 


that after both Glaſſes had been in motion for 


ſome time, and the Hand apply d during that 
time to the Surface of the outer one, that 
then, the Motions both ceaſing, and na 
Light appearing at all, if I did but approach 
my Hand again near the Surface of the out. 
er Glaſs, there would be Flaſhes of Light 
(like Lightning) produc'd in the inward Glals ; 
juſt as it the Effluvia from the outer Glaſs had 
been puſh'd with more Force upon it by means 
af the approaching Hand. ag 


The Matters of Fact afforded by this Ex- 
periment, may be compriz d under the follow- 


ing Heads. | 
3 | 0-4 The 


"0" 
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The Produdlion of a Light by the Effluvia of 
the outer circulating Glaſs falling on the inward 
quieſcent one. N 


= The Extraordinary Augmentation of the Light, 
upon the circular Motion of the inner Glaſs, to. 
\ gether with the outer one. 


Tube Conſtant and Unvaried State of the Ef 
felt, as to the Vigour and Strength of the Light, 
whether the two Glaſſes were moved the ſame or 
the contrary Way. | 


The moſt vigorous Appearance of the Light 
upon the Side next the Attrition, when both the 
Glaſſes were moved; notwithſtanding the Effluvia 
ſeemed equally diſtributed on the Surface of the 
inward Glaſs. a 


The Continuance of the Light in the exhauſt- 
ed inner Glaſs, till the Force of the Efuvia was 
ſpeut ; when either Glaſs was in motion, and the 
other at reſt. | 3 | 


The Flaſhes of Light produced upon the inner 
Glaſs, by the Approach of the Hand to the 
outer one, no Light at all appearing before: 
Both Glaſſes being then quieſcent, tho bath had 
been in motion, and the outward one rubb'd all 
the time of the Motion. | 


Query 
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Query 1. Why is a Medium ſo very much 
rarefied, as that in the exhauſted Receiver, 
requiſite to prpguce a.Light 2 


Query 2. Does not this Light, produc'd by 
the 28 of the Effluvia, ſhew, that 
nute and Fluid Bodies, when put in violent 
motion; are capable of performing the ſame 
Effects as others of a more oj cn —_ 10d na- 
n 43H en 5 W 
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» 
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Arr. NEO EAN "oy 


In Experiment ſbewing the Difficuly of 
ſeparating Two Hemiſpheres, upon 
The injecting an Atmoſphere of Air on 
their outward Surfaces, without exhate 
ſting the included Air. 


HE beſt Proof that can be given of the 
Truth of any Hypotheſis, is, that the 
Experiments. made for that end, do all of em 
and every way agree: That trying Nature on 
one fide, and on the other, yet every way ſhe 
ſtill confeſſes the ſame thing. Thus with re. 
ſpe to the nature of Sounds; tis demonſtra- 
ble, that the Air is the proper Vehicle or 
Medium for the Propagation of rhem ; be- 
cauſe Sounds do not only leſſen and grow weak- 
er, according to the Degrees of the Air's Ra- 
refaRtion; but alſo become more intenſe and 
ſtrong, according to the Degrees of its Con- 
denſation. And I offer the following Experi- 
ment, to ſhew, that we have the very ſame 
Degree of Certainty of the Preſſure and Gra- 
vitation of the Air; in that the very ſame 
Effect is produc'd, when we make uſe of 2 
fondens d Atmoſphere to work againſt W 
ir, 
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Air, as when we make uſe of common Air ta 
work againſt a very much rarefied Medium or 
yacuity This Experiment, I hope, will be 
no leſs than decifive of the Point fo long in 
agitation, and ſet the Truth freg even from 
any poſſibility of being attack d by the Ob- 
jections of the Favourers of Suction, and the 
Funicular Hypotheſis. Tis true, the Doctrine 
of the Air's preſſure has been fairly and clear- 
ly demonſtrated by a great number of Experi- 
meats, already made for that purpoſe. But 
ſtill theſe People have found ſome Shiits and 
Subterfuges, -by which they "ye made a ſhew 
of evading the Concluſive Force, of the Expe- 
riments. They have ſtill had room leſt to 
ſay ſomething or other, which how little ſo- 
ever it has really been tothe purpoſe, has yet 
ſerv'd to keep the Controverſie alive, and make 
the Unskilful or Unthinking believe they had 
ſome Probability ontheir ſide. Now, to ſhew 
how unreaſonable thoſe Evaſions hitherto 
made uſe of, have been ; as alſo at once to 
ſet the Matter in a ſatisfactory Light; Ipro- 
ceeded in the manner following. NL Ss 
I took a ſtrong Glaſs — open, and 
armd with Braſs Hoops at top an 
bottom; in which ; plac'd two nn 
Braſs Hemiſpheres, joyn d together on a wet 
Leather at bbb b (the Diameter being 3: In- 
ches) as alſo a Mercurial Gage repreſented by 
cccc. To the Braſs Hoops were applied two 
Braſs Plates d d dd, with wet * 
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them, To the upper Hemiſphere was ſcrey' 
a large Braſs Wire ee, that paſs d through | 
Box of Leathers tf, which was ſcrew d on the 
upper Plate; and this Wire could eaſily be 
mov'd up and down without ſuffering any Air 
to pp in along with it. This moveable Wire 
had a Cock gg gg ſcrew at the upper part of 
it, thro which the Air was to be injected. In 
this manner were the upper and lower Plates 
firmly ſcrew'd to the Receiver by the, Frame 
and Pillars blhh hh. > * #1040 
Theſe things thus provided; an Atmoſphere 
of Air was thrown into the Receiver; the 
Quantity of which Injection was eaſily diſco. 
verd by the foremention'd Gage cc cc; the 
Air therein poſſeſſing but halt the ſpace it did 
before. When this was done, the Syringe ii 
was taken oft, and an Iron with an Eye, re- 
reſented by k k, was ſcrew d on in its place; 
y which means the whole Apparatus was ſuſ: 
pended on a Triangle 11111. - (Note, that the 
moveable Wire and upper Hemiſphere related 
to this Tron; all the reſt being part of the 
weight made uſe of to ſeparate them.) After 
this, the Scale which hung at the Bottom had 
ſo much weight put into it, that all together 
made full 140 Pound; and nothing leſs than 
this weight of 140 Pound, would part the 
Hemiſpheres; ſo powerful was the Force and 
Preſſure of the Atmoſphere injected on their 
Outward Surfaces, to hinder that Separation 
and keep them together. Now how * 
that 


that eſpouſe the Funitular Hypotheſis, or that 

of Suction, will ſolve this from their Prineiples, 
I can't imagine! For how is it poſſible that 
any thing of that kind ſhould take place in 
the matter before us? How and which way 
does any Suction drive theſe two Hemiſpheres 
together with ſuch a Force? Or where's any 
room for a Funiculus, that may be imagin'd 
to be the Cauſe of their Union and Compreſs 
fion 2 I can't ſee but the Matter of Fact is 
plainly beyond all Exceptions; and that What 
I have propos d, is no leſs than an Experimen+ 
tum crucis. Therefore 
Corollary. From hence the Doctrine of the 
Preſſure of the Air is certan. 


For there can't poſſibly be any thing aſſign d 
as the Cauſe of this Compreſſion of the He- 
miſpheres, but the Preſſures of the external 
condens'd Air on their Surfaces. For, what- 
ever other Cauſe any one ſhall think fit to aſ- 
ſiga; it may eaſily be ſneœẽ n to be impoſſible; 
from the Circumſtances of this Experiment; 
From whence the certainty of the Preſſure of 
the Air being eſtabliſh'd, I may fairly conclude, 
that the ſame Principal was the Cauſe of the 
Compreſſion of the Hemiſpheres in the com- 
mon Madgeburg Experiment alſo. For Nature 
would not do it by Preſſare here, and by Suction 
there: This would be ſuch an unequal acting, 
that the Wiſdom and Simplicity of Nature 1s 
by no means to be blemiſh'd with ſuch an Im 
putation. - And 
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And therefore, I think, I may venture t0 
affirm, That all the Objections that have been 
made againſt this Doctrine, have (at beſt) been 
the Reſult of nothing elſe, but fallacious and 
miſtaken Reaſonings. 

However, to prevent all Seruples in Them 
that may be apt to retain any Doubt of the 
Air's Preſſure, I ſhall add one or two convin. 
cing Circumſtances more. CF 


Firſt, Having caus d the ſame two - Hemi. 
pheres to be exhauſted of their Air, and none 
but the common open Air being about their 
outward Surfaces; I found that the ſame 
weight was requir d to ſeparate them then, as 


was requird for their ſeparation when they 


were full of common Air and had an At. 
moſphere of Air condens d on their outward 
Superficies. 


Secondly, Having exhauſted the included 
Air, I injected an Atmoſphere (the ſame quan- 
tity as in the former Experiment) on the ex- 
ternal Surfaces of the Hemiſpheres ; and then 
I found that 280 Pound (which was double 
the weight before requird) was not ſufficient 
to ſeparate them: I was unwilling to add 
more weight (tho' I knew a ſmall addition 
muſt have done it) for fear of breaking ſome 
of the weaker parts of the Machine, which 
might have been in danger by the fall of ſuch 
a weight ; the Experiment being full and con- 
clufive without it. Now, 
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Now, what can be a plainer Demonſtration, 
even to Senſe, of the Preſſure of the Air, than 
this: Here was no greater quantity of Air 
injected on the Outſide of the Hemiſpheres, 
than when the Common Air was left within 
them; and yet they were preſs d together by 
z Force above twice as great as that in the 
ſormer Caſe: For the Force that compreſſes, 
is always proportionable to the Weight re- 
quiſite to make the Separation. Therefore 
that lame Air, contiguous to their outward - 
Surfaces, preſs d againſt thoſe outward Surfa- 
ces; and that with a Force above twice as 
great as it did in the former Caſe. | 

This Property of the Air thereſore is certain 
beyond all diſpute. 
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Au Experiment concerning the Proportion of 
the Weight of Air, to the Weight of ay 
equal Bulk of Water, without knowing 
the abſolute Quantity of either. 


F Took a Bottle which held more than 
three Gallons ; but how much more, we 
have no occafion at preſent to take notice of; 


and of a Form ſomething Oval: Which Figure 


I made choice of, for the advantage of its 
more eaſie Libration in Water. Into this 
Bottle I put as much Lead as would ſerve to 
fink it below the Surface of the Water. And 
the reaſon why I choſe rather to have the 
Weight of Lead inclosd within the Bottle, 
than fix'd any where on the Outſide, was, to 
prevent the Inconveniencies which in the 
latter caſe muſt needs have arofe from Bubbles 
of Air: For theſe Bubbles would have inevi- 
tably adher'd to, and lurk d in great plenty 
about the Body of the Weight, had it been 


placd on the Outſide: Which muſt have caus d 
Tome Errors in the Computations of an Expe- 


riment that requird ſo much exactneſs and 


nicety. — 
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Theſe things thus provided, the Bottle, 
containing Common Air fo clos'd up, was by 
z Wire ſuſpended in the Water, at one end of 
z very good Balance; and was counterpoiz'd in 


the Water by a Weight of 358 Grains and an 


half in the oppoſite Scale. N 

Then being taken out of the Water, and 
ſerew d to the Pump, in five Minutes time it 
was pretty well exhauſted; the Mercury in 
the Gage ſtanding at near 29 Inches and an half. 
After which, having turn'd' a Cock that 
ſcrewd both to the Bottle and the Pump, 
and ſo prevented the Air's' return into it a- 
gain, it was taken off from the Pump, and 
ſuſpended as before, at one end of the Ba- 
lance in the Water. 

And now the Weight of it was but 175 
Grains and an half: Which therefore ſubſtra- 
ed from 358 Grains and an half (he Weight 
of the Bottle with the inclosd Air, before it 
had bzen apply d to the Air-Pump) gave tor the 
difterence 183 Grains: Which Difference muſt 
conſequently be the Weight of the Quan- 
tity of Air drawn ſrom the Bottle by the 
Pump. | 
Having thus determin'd the Weight of the 
exhauſted Air, a Cock was opend under 
Water; upon which the Water was at firſt 
impell'd with a conſiderable Violence into 
the Bottle (though this Force abared gra- 
dually afrerwards ;) and continued to ruſh in, 
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till ſuch a Quantity was enter d, as was equal 
to the Bulk of the Air withdrawn. And then 
the Bottle being examind by the Balance 4. 
gain, was found to weigh 162132 Grains; 
From which ſubſtracting 175 Grains and an 
half (the Weight of the Bottle, with the ſmall 
Remainder of included Air, after it was takes 
from the Air: Pump) there remains 161956 
Grains and an halt, for the Weight of a Maſſ: 
of Water equal in Balk to the Quantity of Air 
\ exhauſted. So that the Proportion of thi 
Weights of two equal Bulks of Air and Water, 
is as 183 to 161956 an an half; which is as 1 
to. 885 ; or, in round Numbers, as 1 to 


885. 

And there are two things particularly ob. 
ſervable in this Experiment. 

Firſt. That in making it after this manner, 
one need not be very ſollicitous about a nice and 


accurate Exhauſtion of the Receiver. The Sue. 


ceſs of this Experiment does not all depend 

upon it: For to what degree ſoever the Ex- 

hauſtion be made, it muſt ſtill anſwer in pro- 

portion to the Quantity taken out. Neithet 

can any more Water poſſibly enter into the 

Receiver, than what will juſt ſupply the place; 
_ fill up the room deſerted by the exhauſted 
ir; 
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But, Secondly, The Seaſon of the Tear is to be 
confider' d in making of this Experiment. I 
made it in the warm Month of May; the 
Mercury in the Barometer ſtanding at the 
ame time at 29 * Inches. 

From whence tis reaſonablè to conclude, 
that a ſenſible Difference would ariſe, were it 
to be tried in the Months of December or Ja- 
mary, when the State and Conſtitution of the 
Air, is uſually different from what tis in the 
foremention d Month. 3 
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BET. V. 


An Experiment, ſhewing, that the Aſcent 
of Liquids in ſmall Tubes open at both 
Ends, is the ſame in Vacuo as in the 
open Air, 


* D 


Took three ſmall 7 ubes of different Dis. 

meters, and fix d them ina Piece of Cork, 
in an exact perpendicular Poſition : Allo their 
lower Orifices were ſet as nicely in one and 
the ſame Horizontal Plane as I could. 

This Cork I faſtend to a Wire, which pal. 
ſed thro' ſome Collars of Leather, included in 
a Box on the upper Plate of the Receiver; 
by which means I could at pleaſure e levate or 
depreſs the {mall Tubes, without any danger 
of the Air's getting in. 

Then ſome Water, which was tinged with 

a deep Colour, being ſet on the 
Ke Plate, the ſmall Tubes, 
which had never been wetted, were 
drawn to the upper Patt of the Receiver by 
the help of the forementiond Wire. And the 
Air being exhauſted, the ſaid Tubes were 
made to deſcend (by the ſame Wire which 
drew them up) till their lower Orifices were 

immersd 


See Fig. 3. 
Plate II. 


(99) 

immers'd juſt below the Surface of the tinged 
Liquid. This was no ſooner done, but the 
Liquor mounted up in each of them to a conſſde- 
rable Height above its Surface in the Baſon ; 
but higher in the ſmaller Tubes than in the lar- 
er ones. g | 

And, what was farther worth notice, the Li- 
quid ſo elevated, was alfo retain d in theſe ſmall 
Tubes, tho' their lower Orifices were lifted 
out of the Water. | 

Upon the Re-admiſſion. of the Air, the 
Fluid ſtood at the very ſame elevation, in each 
of the Tubes, as it did before. What height 
ſoever it mounted to in Vacuo; it preſerv'd 
the fame without the leaſt ſenſible Alteration, 
when the Air was permitted to have free acceſs 
to it again. | | | 


So that the matter of Fact obſervable in 
this Experiment, is contained under theſe two 
Heads: hs 


Firſt, That the Fluid roſe in the ſmall Tubes 


tn the exhauſted Receiver. 


Secondly, That the Admiſſion of the Air made 
no change in the Height. 


From both which put together, it fol- 
lows directly (as I take it) that the Air 3s 
wot the Cauſe of the Riſe of Liquids in 3 


H 2 Tubes 
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Tubes. For if it be, how then does the Li. 
quid come to riſe in the exhauſted Recei. 


Ver: 


If it be ſaid, that the Vacuum is not a per. 
fect one, and there is ſome portion of Air leſt 
in the Receiver; I enquire then, if that ſmall 
portion of very much weaken'd Air leſt in the 
Receiver was ſufficient to raiſe the Fluid to 
ſuch a height, would not a new force of Air 
let in, have made an Alteration, and carried 
it to a greater height? Tf the Liquid riſes by 
means of that Air left in the Receiver, 'tis 
certainly by virtue of its preſſure on the 
Surface of the ſtagnant Fluid, into which the 
Orifice of the ſmall Tube is put: And there. 
fore when that Preſſure is ſtrengthen d by the 
force of a new Quantity of Air admitted in, 
this more powerful Cauſe ſhould produce a 
greater Effect; and the Fluid ſhould riſe high- 
er: Which yet it does not, but keeps at the 
ſame unvaried Height. | 

From whence, I think, I may without ſcru: 
ple, conclude, that the Air has nothing at all 


to do in this matter: For 'tis plain Fact, that 


the Abſence of it does not hinder, nor its Pre- 
fence help the Effect: And what neither helps 
nor hinders, no Philoſophy in the World will 
allow to be a Cauſe. | 
Beſides, if to the Matter of fact afforded 
by this Experiment, we add a Confideration 
or two. more, it will render the Argument 
yet more ſenfibly convincing. For Liquics 


will 
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will riſe in ſmall Tubes, i» the open Air (as 
we ſee every day :) Again, they will keep 
the fame Height they have riſen to in Pleno, 
after the Air be drawn out, and they be left 
in Vac uo. | | 

Now, join theſe two Conſiderations with 
the former, and I think it renders the Evidence 
as compleat as can be defird : For if Fluids 
will riſe (in ſmall Tubes) in the open Air, and 
alſo in tne empty Receiver; and if they 
will keep their Height they roſe to in P/eno, 
tho you make a Vacuum; and keep their 
Height they roſe to in Yacuo, tho' you make 
a Plenum; then 'tis manifeſt, that this Phæno- 
menon is abſolutely indifferent, with reſpect 
either to the Preſence and Action, or to the 
Abſence and Non- Action of the Air; and there. 
fore that the Air it ſelf cannot be the Cauſe 
8 | 


I would farther add here an Obſervation or 


tuo that T have made, concerning the Proper- 
ties of theſe ſmall Tubes. 


Firſt, If a ſmall Tube be bent into the 
Form of a Syphon, then obſerve how high the 
Liquid would of it ſelf riſe in the ſhorter Leg 
ef ſuch a Syphon, if it were immers d in Na- 
ter: For the Orifice of that ſhorter Leg of ſuch 
a Tube, muſt always be at leaſt as far below the 
Surface of the ſtagnant Fluid, as that Height 
amounts to, before it will run out at the longer Leg. 

H 3 Which 
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Which is a pretty remarkable difference be. 
tween theſe ſmall and the vulgar larger Sy. 
phons. For in Thoſe we are not limited to any 
certain and particular Depth, at which the Ori. 
fice of the ſhorter Leg muſt be plac d, be. 
fore the Water will rua out at the longer; 
But in Syphons made. of very minute Tubes, 
ſuch as Liquids will ſpontaneouſly elevate 
themſelves in, there is required a certain 
Depth at leaſt, for the Immerſion of the Ori 
fice of the ſhorter Leg; ſince all Depths lels 
than the Height of the ſpontaneous Aſcent, 
will cauſe no Effuſion of the Liquid out of the 
Orifice of the longer Leg. 

And from hence-'tis an obvious Corollary, 
That in ſmall Syphons, whoſe Orifices are af 
different Diameters, thoſe need to be plunged 
to the leaſt Depth (for cauſing the Water to 
run out at the other Leg) whoſe Orifices are 
the largeſt. For in Tubes of the largeſt Ori. 
fices, the Fluid aſcends of it ſelf to the leaſt 
Height. — Oy | 

Wherefore ſince in order to the running of 
the Liquor, the Depth of the Immerſion muſt 
be (at leaſt) equal to the Height of the 
ſpontaneous Aſcent ; it apparently follows, 
that Syphons of a larger Orifice will run at 
a leſs Depth of the ſhorter Leg's Immerſion 
below the Surface of the ſtagaant Liquid, 
than thoſe of a narrower-Orifice will do. 


Secondly, 
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Secondly, By Trials made with Tubes of 
various Sizes and Proportions, J found this 
to be a conſtant and perpetual Rule, viz. 
That ſo much of the Liquor would always remain 
ſuſpended in them, when lifted up out of the 
ſagrant Fluid, as would be elevated above the 
Surface of it, while they were immers'd in it. 

From whence it follows, that ſome Cauſe 
(whatſoever it be) which concurrs to the 
elevating of the Fluid into the Tube, while 
it is immers d, does contribute as powerfully 
to keep it at the ſame Height, after the Tube 
is taken out of the ſtagnant Liquid. 
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An Agconnt of an Experiment, concerning 
the quantity of Air produced from 4 
certain K of Gun- pomder fired in 
Common Air. 


Took 2 fine Glaſs Tube, about 36 Inches 
long, the Diameter of whoſe Bore was 
near + of an Inch. The upper Orifice had a 
Ferrel, foderd to a Screw cemented on it, to 
which was ſcrew'd a Cock : The lower Orifice 
was quite naked and open, it being no way 
need ful to have any guard ſet on that part, 
Near the upper part of this Tube, in the In. 
ſide, was fix d a piece of Cork, norch'd on its 
edges, to give the greater ſcope and liberty 
to the Exploſion. The Cork had a ſmall Ca- 
vity in the middle of it, the better to hold 
Gun. powder, which was let down upon it 
thro' a ſmall Glaſs Funnel, before the Cock 
was ſcrewd on. And in this manner, was 
the lower Orifice of the Tube plunged under 
the Surface of the Water contain d in a Vel- 
ſel. The Cock being then ſcrew'd on, and 
open; twas an eaſie matter, by ſucking at it 
with ones Mouth to remove the Preſſure of 
the inward Air: By which means the Preſ- 
ſure of the outward Air would raiſe the Water 
in it to any determinate height. And - 
Tube 
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Tube being accurately graduated by a Hie on 
its Outſide, one might meaſure the Quantity 
of the Aſcent with all the caſe and exactneſs 
imaginable. _ . Sil 

When the Water had got up to the intended 
mark, the Cock was turn d, which kept it ſuſ- 
pended there. And a Burning Glaſs being ap- 
plied, the Rays, were drawn to a Focus upon 
the Gun. poder; which fir d it very quickly, 
and fore d the Water down with a great vio- 
lence ; but it roſe again ſuddenly afterwards ; 
however, it reſted ſo far below the mark it 
ſtood at before the Exploſion, as was equal 
to the Quantity of ſeeming Air produe there- 
by. The Quantity of Gun-powder uſed in 
this Experiment, was exactly one Grain. And 
I found that the Quantity of ſpace the Water 
had deſerted juſt alter the Exploſion, was ſuch 
as would contain nearly a cubical Inch of 
Gun-powder, the weight of which was equal + 
to 222 Grains. So thar 222 Grains of the 


ſame Powder, ſeem (as ſoon as fired) to pro- 
| duce ſomething, which poſſeſſes the ſpace of 
ſo many cubical Inches of Air. Now whether 


the ſpace deſerted by the Water is poſſeſs d by a 
Body of the ſame weight and denſity, or which 
has the ſame qualities with Common Air, I dare 
not determine; ſince an Experiment I lately 
made (to try how much the Heat produc'd by 
the Exploſion of the; Gun-powder, might contri- 
bute to the largeneſs of the ſpace deſerted by the 
Water) ſeems to conclude otherwiſe, That 
matter was thus: The 
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The whole ſpace deſerted by the Water, waz 
divided (length ways) into 20 equal parts, 
Now an Hour after the firing of tke Gun 
powder, the Water had aſcended about 3, of 
the whole ſpace, which was 2 Inches, accu. 
rately fpeaking, or ſuppoſe it to be 2+ Inches, 
At the diſtance of two Hours after the firing, 
it had got up to near g of the ſame. And 
then I judg d it might have been of an equal 
Temper with the external Air, (and conſe. 
quently not have given way to the Liquid to 
have rifen any higher.) But continuing the 
Experiment ſtill tarther, I found (to my great 
ſur prize) that two Hours after the laſt Ob. 
ſer vation, the Water had mounted to about 
25 of the fpace. Next Morning (u hich was a. 
bout 18 Hours diſtance) it had reach'd near 
32, or; the firſt deſerted ſpace. And conti. 
nuing thus to riſe, I found that at the end of 
12 days, the Water had aſcended to ſomething 
more than 4%. And at 18 Days it had reach'd 
19 of the 20 parts at firſt deferted by it. 


And at this flation it reſted, continuing there 


for 8 days, without alteration. 


I would obſerve one or two things here, 
before IJ make any Deductions from this Ex- 
periment. . 


Firſt, That I all along conſider d the Tempe- 
rature of the Air, and found that it contribu- 
ted nothing at all to this odd Phenomenon. 


| Secondly, 


4 
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Secondly, That tho' the Account here given 
may ſeem to thwart ſome Aecounts-formerly given 
about the firing of Gun-powder in Vacuo:; yet, 
conſidering the vaſt difference of the Mediums 
in which the Experiments were 'made, they 
may be reconcil'd to one another. For when 
the Gun-powder was fired in fo thin a Medi. 
um as a near Approach to a Vacuum, tis plain 
that the Air remaining in the Rectzver could 
ſuffer no more by the Exploſion, than in pro- 
portion to its Quantity: Which Quantity be- 
ing ſo very inconſiderable, the Effects could 
but anſwer accordingly. Beſides, were thoſe 
Experiments to be repeated again, ſome Ocs 
currences, which ar the firſt Trials might 
paſs unheeded, would perhaps be taken no- 
tice of, which might render all more eaſie 
and agreeable than now it ſeems to be, 


Corol. r. 'Tis plain, that the matter pro- 
duc'd by the Exploſion, (whatever it were,) was 
of a ſpringy contractile Nature, and but very lit- 
tle in quantity. in proportion to the ſpace which 
it at firſt forc d the Water out of. For it redu- 
ced it ſelt at laſt into tlie 20th part of the 
Space deſerted by the Water; thatis, into the 
20th part of a Space equal in content to a 
cubical Inch, or 222 Grains of Gun powder. 
So that it was in bulk equal to no more than 
about 11 Grains, which is nearly the 23d part 
of the aſoreſaid number. 

Corol. 


— 
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Corol. 2. 
this ſpri 


The Contraction or Reſtitut ion of 
matter was not Equable an Uniform, 


nor indeed, (as far as I could find) according 
to any regular Law; but very diſproportional 
with reſpect to the Times. For the degrees of 


the Contraction would be as the Spaces (reci. 


procally ) into which the Matter was reduc', 


by that Contraction ; 


and the Spaces 


into which the Matter was reduc'd, were 
exactly diſcoverd by the Aſcent of the 
Water. Now, at one Hour aſter the firing of 
the Powder) the Water had aſcended 2 ot the 
Diviſions ; at 2 Hours, 4; at 4 Hours, 5; at 
18 Hours, 10; at 270 Hours, 17; at 432 
Hours, 19 ; where it ſtood without alteration 
for the Space of 8 Days : So that the encreaſe 
of the Water's Aſcent, and conſequently the 
Reſtitution of this contractile Matter, was 
very far from being equable and regular. At 
firſt it anſwer d in proportion to the Times; but 
aſterwards varied enormouſly from that Law; 


as is apparent. 


For in the firſt 4 Hours, it 


roſe 5 Diviſions ; and at the End of 18 Hours, 


it had riſen but 10: So that in the laſt 14 Hours 


of the 18, it had gain'd no more ſpace than 


it had the firſt 4 Hours ; which was 
ſions. 


ference was (till greater. 


5 Divi- 
And ſo in the reſt that follow, the dit. 


N. B. Whether the Matter which was the 


Cauſe of this Phxnomenon, were real Com- 
mon Air or no, is what I will not venture to 


deter- 


determ! 


have p 
have p 
Properi 
that it 
Common 
Gun- po. 
Matter 
For all 
violent 
Explol 
ly com 
afterw 
] have 
Thi 
Matte 
conta 
Air m 
as to | 
again, 
folloy 


. 109) 


determine: Tis ſufficient for my purpoſe to 
have propos d the Matter of Fact, and to 
have prov d that this Matter had ſuch and ſuch 
properties. To me it ſeems highly probable 
that it ſhould be an Heterogeneous Compound of 
Common Air, of ſome Aerial parts refiding in the 
Gun-powder, and of the Nitrous and Sulphureous 
Matter which are Ingredients in the ſame. 
For all theſe muſt needs (1 ſhould think) be 
violently hurried and mix d together, upon the 
Exploſion ; and conſequently, muſt all joynt- 
ly compoſe one Heterogeneous Medium, which 
afterwards diſplay'd it ſelf by ſuch Effects as 
] have now mentioned. 

The Elaſtick or Self-reſtoring Property of this 
Matter, ſeems chiefly to be owing to the Air 
containd therein. And that the Springs of 
Air may be ſo diſordered by a violent impulſe, 
as to require Time to recover their natural State 
aan, will be very clearly made out by the 
WW following Experiment. 
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An Experiment about diſturbing the Spring 
of the Air. | 

1 Fook my Condenſing Engine, and put about 
halt a Pint of Water into the bottom part 

of its Braſs Receiver. Then the upper part 
being ftrongly ſcrewd on, I threw into it 
with the Syringe about 3 or 4 Atmoſpheres of 
Air, as near as J could gueſs: And in this 
ſtate I ſufferd it to remain ſomething more 
than an Hour, Then letring out as much of 
the Air {by taking off the Syringe) as would 
readily go away, | preſently ſcrew'd on in its 


room a Box of Leather Cellars, thro' which 
there paſsd a {mall Glaſs Tube, open at both 


ends, whoſe lower Orifice was plunged under 
the Suriace of the included Water. Alter 
this, in a very little time, T found the Water 
had aſcended near a Foot in the Tube; and 
it continued riſing, till it had reach d near 16 
Inches. FR 
Upon a Repetition of this Experiment, I let 
the Air remain in that ſtate ot Compreſſion 
for about 18 Hours. 


in all reſpects as before) I found the included 
Water aſcend gradually in the Tube ; and ob- 


ſervd That motion tor the ſpace of 6 ur 
˖ 


And then (proceeding 
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At which time the little Tube was acciden- 
tally broken, and ſo farther Obſervations for 
that time prevented. But however from hence 


we may infer, . 


Corol. 1. That the Springs of Air may beſo 
diſturb d by violent Impulſes, or ſtrong Compreſ- 
fions, as to require conſiderable time to recover 
their Natural Tone and Temper again. 


Corol. 2. And the Times which the Springs 
| of Air will require for their compleat reſtitution, 
will be greater or leſs, according as the Forces 
by which they are thus impell d or compreſs d, 
are greater or leſs ; or according as the Times 
during which they continne in that violent ſtate, 
are greater or leſs. That it ſhould be fo, is 
perfectly conſonant to the Nature and Proper- 
ties of the Air; and that it is ſo, the Circum- 
ſtances of the Experiment evince. For when 
the Air had lain compreſs'd for about 18 Hours, 
the Aſcent of the Water was more flow and 
deliberate ; it creeping up gradually for the 
Space of 6 Hours together. But when it had 
ſulfer' d the Compreſſion but for the Space of 
an Hour; the Water advancd upwards in the 
Tube ſo faſt, that in a very ſmall time it had 
mounted a whole Foot. And theres no rea- 
on at all to doubt, but that longer Time, and 
more valid Compreſſions, would produce ſtill 
| greater and more conſiderable Effects, as to 
the times of the Springs recovering — 
An 
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And hence therefore. Were this Proportion 
once ſettled and eſtabliſhd by a ſufficient Number 
of Experiments; from the Air's foregoing Com. 
preſſion, one might limit and foretell the Motions 
of the included Liquid; and, vice versa, from 
the Motion of the Liquid, one might infer the 
Air's foregoing Compreſſion. 


Corol. 3. Wherever therefore (in any Bodies 
whatſoever) the included Springs of Air ſuffer 
any ſuch Compreſſions as theſe are, or any anſue. 
rable to theſe; an there be any contiguous Fluid 
Matter for theſe Springs, as they reſtore them. 
ſelves to preſs upon; theſe ſame Effects mu 
follow: That is, the Fluids, muſt be put in mo 
tion, and advance according as the others preſs 
them; and if they were in any ſort of motion 
before, that Motion muſt be alter d, and either 
accelerated or retarded, according as the Courſe 
and Direction of the Fluid be either with or 4. 
gainſt that of the Aerial Springs, while they are 
in this Action of Selfereſtitution. And perhaps 
ſeveral Phenomena, as well in Plants and Ani- 
mal Bodies, as in other Syſlems of Matter in our 
Globe, may owe their true Riſe to ſome ſuch 
Cauſe as this. Tis certainly a poſib/e Cauſe, 
from the Laws of Staticts; and perhaps, in- 
1 Perſons may find out ſome Effeds 
OI It, | ; 


4s 


4n drtount of an Experiment, ſhewing 
the Cauſe of the Deſcent of the 
Mercury in the Barometer, in 4 
Stor Me *© 


WAS obſervable in the late violent 
Storm of Wind, that the Mercury in 
the Barometer did not only ſubſide very 
conſiderably ; but alſo that, upon extraordi· 
nary Guſts, there were ſenſible and manifeſt 
Vibrations of it in the Tube. | 


Now, to account both for the Depreſ: 
frons and Vibrations of the Mercury in 
theſe and ſuch like Caſes, I contrived the 


following 


1 UO Experiments 


Experiment, 


Hine provided a Receiver A, which held 
about 16 Quarts, I compreſs d in it a. 
bout three or four times its natural 
Content of Air, by the kelp of the 
Syringe B: Which Inſtrument is 
for that purpoſe ſcrew d on at cc. 

This done, and the Stop-cock D, fitted to 
this Receiver, being turnd ; the Syringe was 
taken off, and a Braſs Pipe about half an Inch 
Diameter, repreſented by E E, ſcrew'd on in 
its room. = 

This Pipe is inſerted into a well fitted Braſs 
Socket, which is fixed in a ſquare Piece of Wood 
FF, and that directly againſt a Tube, GG, 
which enters the ſame Piece of Wood, and 
is placed parallel to the Horizon. Now, out 
of the ſame Piece of Wood there riſes a 
naked Barometer, H H, the Ciſtern of which 
lies open to the Paſlage leading from the 
foreſaid Pipe E, to the Horizontal Tube G. 

Beſides this, out of that ſame Piece F, there 
proceeds another Horizontal Pipe II, which 


See Fig. 3. 
Plate V. 


runs to another ſquare Piece of Wood K K, 


placed at the diſtance of three Foot from the 
former. | | 


And 
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And this ſecond Piece K, has likewiſe a Ba. 
rometer ariſing out of it, LL; the Ciſtern of 
which is alſo open to the Horizontal Tube T, 
and by that means maintains a Communicati- 
on with the open Ciſtern of the other Barome. 
ter. Oy 
All the Parts of the Machine being thus 
diſpos d, the Stop-cock was turn d; and the 
condens d Air ruſh'd out of the Receiver with 
2 great Force, thro the Pipe E, which diſ- 
charg d it into the Horizontal Tube G. 

The Refult of which was, that bis rapid Cur- 
rent of Air ſo leſſen d the Preſſure of the Atmoſ- 
phere upon the ſtagnant Mercury in the Ciſterns 
of the reſpective Barometers, that the Mercury 
was made thereby to deſcend at leaſt two Inches. 
Nay, that Barometer LL, which was three 
Foot diſtant from the Aerial Stream, was e- 
qually affected as the nearer one H H; the Mer. 
ws ſubſiding nearly to a juſt Paralleliſm in 
both, 5 

And tis farther obſervable, that as the Force 
of the Current of Air diminiſh d, ſo the Weight 
of the Atmoſphere recover d its Strength again, 
and forc'd the Mercury in the Barometers to a 
gradual Aſcent. Hence, : 

Corol. 1. We have a clear and natural Ac- 
count of the Deſcent and Vibrations of the Mer. 
can, in violent Storms and Hurricanes. For the 
mighty Force of thoſe Guſts of Wind, will wea- 
ken the Preſſure of the Incumbent Atmoſphe- 

| 12 rick 
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rick Columns; from whence a Deſcent of 
the Mercury muſt neceſſarily follow. And 
the interrupted uneven Action of choſe Blaſts, 
or the quick and ſudden Returns of them, are 
capable of producing and continuing the Vi. 
bratory Motions (i. e. the quick Aſcents and 
Deſcents) of the ſame. 


Corol. 2: Not only the different Forces, but 
alſo the different Directions of Winds, are capa- 
ble of producing a Difference in the ſubfiding if 
the Mercury. | 

That Winds of different Strengths ſhould 
produce proportional Effects, in breaking the 
Preſſure of the Atmoſpherick ' Columns ; is 
as reaſonable, as that a greater Power ſhould 
ſuſtain a greater Pondus, or take off more of 
the Preſſure of the ſame Pondus, than a les 
can do. And tis no leſs evident, that the 
different Directions of the Aerial Currents, 
muſt be attended with different Effects too; 
thoſe whoſe Courſe is from the lower, towards 
the higher Regions of the Atmoſphere, ha- 
ving both ſhorter and finer Columns of Airto 
encounter the Force of, than thoſe whoſe 
Courſe is from the higher, to the lower, 
where the Columns have both more Length 
and Denfity too. 

I ſpeak this with reſpect to the real Difle- 
rence of the Effe@ in it ſelf, and not as to the 
out ard Senſibleneſs or it to us; tor Changes 
may happen, when we can't or don't __ 

| them, 


A, 


i 

them. But all other Circumſtances being a- 
like, this Circumſtance of different Direction 
muſt, J doubt not, produce a real Variety. 
And if all other Circumſtances are not alike, 
then the Proportions of the Effects will be had 
from the Compoſition of the Proportions (ei- 
ther direct, reciprocal, or both together) of the 
Cauſes which make thoſe different Circum- 
ſtances. 


Corol. 3. Strong Winds may affect the A- 
nimal Oeconomy, upon this very Account, of their 
altering the Preſſure of the Atmoſphere. 

Let us imagine a number of Pipes or Canals, 
of an elaſtict flexible nature, replete with 
ſome Fluid ; the Preſſure of the incumbent 
Atmoſphere, is in this Caſe to be conſider d 


as a Pondus, acting againſt the Force of theſe 


Elaſtick Canals, with that of their contain'd 
Fluid. And according to Mechanick Laws, 
theſe diſtractile Tubes will be ſo far compreſs d 
by that incumbent Weight till a juſt Equilibri- 
um is produc'd between the two Antagoniſt 
Forces ; and then they will preſerve them- 
ſelves on both ſides in that Stare, till ſome 
farther alteration ſhall happen, to leſſen the 
Momentum either of one or the other. If 
therefore the Preſſure of the incumbent Co. 
lumns of Air be in any meaſure broken or ta. 
ken oft; the Canals will reſtore themſelves ſo 
far forth by their Elaſticity, till the Momentum 
of their Retinency becomes equal to that of 

T3 the 
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the diminiſh'd Preſſure. From whence ttis 
manifeſt, (ſuppoſing the contain'd Fluid to be 
in Morion) that the Rate of the Progreſs of 
that Fluid, muſt needs undergo an alteration, 
in proportion to that of the Change made in 
the external Preſſure. For the ſtronger Pref. 
ſure will ſtraiten the Canals, and conſequent. 
ly encreaſe the Velocity of the Fluid: As, on 
the other Hand, the more feeble Preſſure 
will give way to the Canals endeavouring 
to enlarge themſelves; and by that means 
will contribute to the more ſlow and deliberate 
Motion of the Fluid. The Application of all 
which to the Bodies of Animals is very obvi. 
ous and eaſie: For they are nothing more 
than ſo many Complications of branching 
Canals, and tender flexible Membranes, eaſily 
yielding to an external Preſſure or Pulſion, and 
capable of reſtoring themſelves by their innate 
Spring. The great Weight of the Atmoſphere 
is always preſſing down upon theſe Machines; 
and 'tis the Spring and Retinency of their 
parts, which is the counter-balance to it, and 
preſerves them from receiving injuries by it. 
The Veſſels conſequently, which ſerve for the 
Diſtribution of the Animal Fluids, being dif- 
ferently ſtraiten d and compreſs'd by the va: 
. rious Weights of the incumbent Atmoſphere ; 
the Liquids are affected with new and diffe- 
rent Degrees of Velocity. And therefore, 
When any extraordinary Changes happen in 
the Weight and Preſſure of the 1 

there 
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there mult be (ceteris paribus) as conſiderable 
Changes in the Motions of the Fluids. But vio- 
lent Guſts of Wind, Hurricanes, and the like, 
will neceſſarily produce very great differences 
in the Weight of the incumbent Atmoſphere : 
And therefore, I ſay, very conſiderable Altera. 
tions may be made in the Motions of the Liquids 
in Animal Bodies, by ſuch Cauſes as theſe. 

From whence it follows, that whatever 
Changes are poſſible to be produc'd in A- 
nimal Bodies, by the mere Alteration of the 
Velocity of the Liquids; are, in ſome mea- 


ſure at leaſt, producible by very ſtrong and 


violent Winds: And theſe Changes in the A- 
nimal Oeconomy (vi. that depend upon the 
alter d Velocities of Fluids) are not a few, 
Corol. 4. The Weight of the Atmoſphere 
being diminiſh'd in one place, it is alſo as 
much diminiſh'd at the ſame time- in another 
Place, which holds a Communication with the 
former, th | 
This is plainly viſible in the Experiment it 
ſelf. For the Force of the Air in the Ciftern 
in the Incloſure F, being broken by the vio- 
lent Eruptioſ out of the Pipe E; that alſo of 
the Ciſtern in the Incloſure K, which commu- 
nicated with the former, was ſo far diminiſh d 
too, that the Mercury (whoſe Height depend- 
ed upon it) ſubſided in that Barometer juſt (or 
near) as much as in the other. And the like 
Effects muſt be produced otherwhere, when 
the Circumſtances anſwer to theſe here. 
4 - An 
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Au Account of ſome Experiments made on 
the Phoſphorus in Vacuo. 
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E xperiment I. 


Aving provided a dark Room, I drey 
ſome Lines with the Phoſphorus on 3 


iece of Blue Paper: This immediately be. 


came luminous in the open Air, and appear. 


ed with a Wave - like Undulating Motion, 
But =_ placed in a Receiver, after ſome 
few Exſuctions, the Undulation ceaſed ; but 
the Light ſeem'd conſiderably augmented. 
The Receiver being farther exhauſted, it grew 
ſtill brighter, and continued with that Increaſe 
of Luſtre, till an Admiſſion of Air, whichdid 


ſenſibly diminiſh it. This Decay of the Light 


was alſo gradual, anſwering to the gradual 
Admiſſion of the Air : Tho upon the Repeti- 


tion of the Experiment, ſome Perſons preſent 


pelievd the Light not altogether ſo brisk and 
vid as at firſt. 


Expe- 
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Experiment 11, 


Took two or three {mall Pieces of Phoſpho- 


rus ; which being put into a Glaſs Dith, 1 


mix'd with it a ſmall Quantity of Oz of Vitri- 
ol, Oil of Tartar per Deliquium, and Oil of 
Cloves. This Mixture fir d the Phoſphorus in 
the open Air ; but it was extinguiſh'd again 
by the Addition of a little common Water. 
This Preparation being included in a Re. 
ceiver, very little Light appear d. But the 
Air being exhauſted, it became very apparent, 
with a brisk and vigorous Emiſſion of Steams. 
The Ingredients ot this Compoſition in the 


Diſh, ſeem'd at the ſame time to reſemble a 


boiling Flame, and exhibited a copious Light; 
ſo that ſeveral Objects that were near, became 
very diſtinguſhaible. And this lucid Appear- 
ance continu'd till rhe Air was admitted : But 
upon that, all became opaque and dark. Nei- 


ther would ſhaking the Engine (by which 


means the Mixture it ſelf underwent an Agita- 
tion) produce any ſenſible Recovery ot the 


Light. 


Experi- 


4d 


.* 
A 
4. 
A 
7 


( 122 ) 


— 


Experiment III. 


Aving put a ſmall Quantity of the fore. 
| mention d Compoſition into a Bottle 
with a narrow Neck, I included it in a Recei. 
ver; and it yielded then but very little Light 
But upon the Exhauſtion of the Air, ir began 
to be luminous; and the Light improv'd in 
proportion to the encreaſing Rarefaction of the 
Air, iſſuing out of the Bottle in a Pyramidical 
Form. | | 4 

At laſt (tho' the Receiver was well exhau- 
ſted) the Steams then emitted, did fairly g 
ſeend in that very rare and thin Medium, and 
reach d the upper Parts of the Receiver (which 
was not a tall one) but deſcended down again 
by the Sides of it. Upon the Re. admiſſion of 
the Air, the Light perfectly vaniſh'd; and it 
would have been in vain, as I have often try d, 
to have expected the Recovery of it in the open 

Air. # 

Theſe three Experiments do all exactly a. 
gree, in confirming this Concluſion, viz. That 
the Phoſphorus-Light is improv'd by the Rare- 
faction of the Air. NES 

Common Air is therefore ſome way or 
other an Impediment to the Action of thoſe 
Steams on which the Light-giving Quality 

depends. 
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depends. It remains therefore to be enquir'd, 
By virtue of what Property of the Air it is, 
that the Action of the Luminous Steams is 
thus impeded ? | 

And I. think it highly reaſonable to con- 
clude, That the Preſſure of the Atmoſphere is 
that Impediment upon the Luminous Matter in 
this caſe. For the Air, as a Pondus incumbent 
on the Body which contains the Luminous 
Matter, urging the Surface on all ſides, and 
rendring it conſequently more cloſe and com- 
pat ; the lucid Steams, whoſe Efforts and 
Endeavours to expand themſelves, cannot 
balance this over-ruling Preſſure, are by that 
means kept in, and cannot be diſcharg'd. 

Yet I do not ſee, that we can argue here 
from the Denſity and Gravity of the Air, 
conſider d as a Medium. For if the Luminous 
Matter were ſpecifically heavier than common 
Air, it would much more be heavier than 
rarefied Air in an Approach to a Vacuum; 
and conſequently the Steams could not rife, 
nor the Light appear, (much leſs improve) 
' the Exhauſted Receiver, as we ſee it 
bes. ä | 

Again: If any thing depended on the Lu- 
minous Matter's being ſpecifically lighter than 
Common Air, yet in the ſeveral Degrees of 
Rarefaction approaching towards a Vacuity, 
there would be Mediums produc'd, approach- 
Ing ſtill nearer and nearer to the ſpecifick 
Gravity of the Luminous Matter. And 

conſequently, 
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conſequently, as the Receiver is more and more 
exhauſted, ſo the Fumes ſhould be diſchargd 
in leſs Plenty, and aſcend with leſs Veloci. 
ty. Whereas on the contrary, they riſe 4 
more copiouſly ; and, the Light being An 4 
more bright and vivid too, tis plain that they bo 
expand themſelves, not with leſs, but greater de 
Force. And therefore I think the Gravity of 
the Air, as a Medium, has very little, if any 
thing at all, to do in this Affair. But the 
Preſſure or Gravity of the Air, as a Pondu, 
I believe, will account for it; and, as far as! 
can fee, is the only Property that will do ſo. 
I would remark here farther, particularly 
with regard to the Third Experiment, that the 
Phoſphorus Steams were apparently ſpecifically 
heavier than the Medium produc'd in the 
Receiver by the laſt Exſuction. For they did 
deſcend in that Medium. | 
And from hence I may ſecurely infer, that 
they did not aſcend in that Medium by H. 
droftatical Laws, but by the mere Impetus of 
their own Vibratory Expanſive Motion, or the 
Force with which they were emitted from the 
Body which contain d them, upon the removal 
of the Preſſure which was before an Impedi- 
ment to their Diſcharge. For, that Impetus 
being ſpent, or overpower'd by their Gravity, 
they neceſſarily deſcended again by virtue of 
that Law, which obtains in all Portions of 
Matter of all ſorts whatever. 
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An Account of ſome Experiments made a. 
bout the Propagation of Sounds in Con- 
dens'd and in Rarefy'd Air. 


EXPERIMENT I. 


Concerning the Propagation of Sound in Con- 
dens d Air. 


Bell being included in a Braſs Recei- 
ver, Was placed at one End of aRoom 
about fifty Yards in Length: At the other End 
of which ſome Perſons ſtood to obſerve the 
Sound. | 
Before any Air at all was injeQed, the Bell, 
by ſhaking the Receiver, might be beard at 
that Diſtance, though not without diligent at- 
tending to it. | HY 
When one Atmoſphere was injected (if 7 
may take the liberty to uſe that Expreſſion) 
the Bell being ſhaken, as before, the Sound 
was obſerv'd to be very ſenſibly augmented. 
When two Atmoſpheres were injected, 
there was manifeſtly a much more confiderable 
Improvement of the Sound. 


/ But 
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But upon the Intruſion of the third, fourth 
and fifth Atmoſpheres, the Sound ſeem ' not 
0 be 8 in proportion to what it was 


at the firſt and ſecond, 
However, it was obſerv'd, that at this 
fifth and laſt Injection, the Sound was very 
near as loud and ſenſible at the fiſty Yards 
diſtance, as it was when the Bell was ſtruck 
in the open” Air, without being inclos'd in the 
Receiver at all. | 

Now, the Reaſons of the Sound's not pro. 
portionably increaſing in ſo much greater 
Condenſations, I believe, may be theſe: 


_ Firſt, The Deficiencies of the injefled Quanti. 
ties of Air. For the Yalve, which ſhould have 
hinder'd the Return of the injected Air, might 
not perform its Office ſo exactly, or hold ſo 


tight as it ſhould have done; and by that 


means ſome Portions of Air might eſcape, 
and conſequently, the Quantities injected not 
be ſo great as was ſupposd : From whence it 
would be no great Wonder, that there ſhould 
be a Failure in the Proportion of the Increaſe 
and Propagation of the Sound. 


Secondly, Tho' twenty five Compreſſions of 
the Syphon are equal to the Natural Con- 
tent of the Receiver; yet when the Air be- 
comes pretty ſtrongly condens'd (as 'tis by 
the Intruſion of four or five Atmoſpheres) 
the remaining Air at every ſtroke, wy 
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will lie between the Bottom of the Embolus 
and the Valve, though it be but little, yet is 
of the ſame Denſity at that time, as the Air 
in the Receiver: Which therefore, upon draw- 
ing up the Embolus, will extend it ſelf to 
fuch a Space of the Cylinder, as it can fill 
up by expanding it ſelf into the State of 
Common Air; and is ſo much as this comes 
to, of what ſhould be injected at every 
lroke: Twenty five of which ſtrokes, as I 
aid before, are equal to the Natural Content 
of the Receiver. | | 
And hence the Deficiencies of the real 
Quantities, which ſhould be injected by a 
certain Number of Strokes, may be very 
conſiderable; and to compute them, would be 
a Buſineſs of as much Difficulty. | 


An 


— . 
Experiment II. e 


HE ſame Trial was made abroad in th ] — 
open Fields, and with the ſame Sue. 
cels as the. former. 

Upon ſhaking the Bell before any Ait was 
injected, the Sound was but juſt audible at 
Thirty Vards diſtance. | | 

When one Atmoſphere was injected, it wa 
heard as diſtinctly at Sixty Yards diſtance, z 
before at Thirty. 

Upon a Second Injection, the Bell might be 
heard at Ninety Yards diſtance. But after 
that, tho' near a Hundred Strokes of the 
Forcer were repeated, yet it could hardly be WW the 
heard Twenty Yards further; which T att. à gr 
bute in great meaſure to the Reaſons befor WM the 
mention'd. | 

The time when this Experiment was made, ly en 
was early, about Five in the Morning, in th MW the | 
Month of June; the Weather very Miſty, and WW Rare 
little or no Wind ſtirring. And the Silenct BW mar 
requiſite for the nice making fuch an Exper WW At l 
ment, was by degrees interrupted by the hauf 
Sounds of the Five a-clock Bells, and othet Ears 
Noiſes from the City: All which, in ſom'W a ſm 
meaſure, contributed to the Unſucceſsſulneb i As t. 


of the latter part of the Experiment. , Rece 
ut 
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But this I hope ſome time of other ts pro. 
ſecute farther ; not deſpairing in the met 
time, of contriving ſuch a Gage, as will ſhew 
the certain Quanitities injected, without any 
Danger or Hazard in the Attempt. 


Experinient III. 


Concerning the Propagation of Sound in | 
Rarefied Air. ” 


Aving included a Bel in 4 Retetver; 
which was ſhaken to make it ſtrike, it 

was very obſervable that the Interpoſition of 
be the Glaſs betwixt the Ear and the Bell, was 
n. 2 great Impediment to tle Propagation of 
. the Sound tho it might be heard at a good 
diſtance from it. But the Air being gradual- 

de, ly exhauſted, and ſeveral ſtops made, to ſhake 
be the Bell at the ſeveral different degrees of 
ad Rarefaction; I found that the Sound was red 
t markably diminiſh'd at each of thoſe ſtops, 
1. Atlaſt, when the Receiver was very well ex 
he hauſted, the Sound was ſo little, that the be 
it W Ears could but juſt diſtinguiſh it: It being like 
me a ſmall ſhrill Note, heard at 4 mighty diſtance. 
eh As the Air was gradually admitted into the 
Receiver again, fo the Sound gradually 2 
| | ereas d 
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ereas d; this Augmentation in the more deyſe 
Medium, anſwering by proportional degrees 
to the Diminution in the more Rarefied one. 
And when the Receiver was again replete 
with Air, the Sound ſeem d ſomething more 
clear and diſtinguiſhible, than it did when the 
Bell was firſt included, before any of the Air 
had been drawn out. 
The Obſervation therefore to be deduc's 
from theſe Experiments, is this, viz. That 
| Sounds are augmented in Conden od, and dimi- 
viſhd in Rarefied Air ; Or, that That Undy. 
lating Motion in which Sound conſiſts, is 
propagated with more Facility and Advantage 
in Condens d than in Common; and in Common, 
than in Rarefied Air. 


And from hence we may infer, N 
Corol. 1. That the Diſtances at which the 
equally Strong Percuſſions of the ſame ſonorous 
Body ſhall be equally audible to the ſame Ear, in 
Condens d Common and Rarefied Air, (or, which 
is the ſame thing, in Airs of different degrees of 
Denfity,) muſt be taken in ſome proportion to the 
Denſities of thoſe ſeveral Mediums, thro' which 
'the Sound is thus propagated And that therefore, 
were that proportion eſtabliſh d by ſufficient Expe- 
riments ; from the Denſities given, the Diſtances 
- might be inferr d: or from the Diſtances given, 
we might conclude the Denſities requiſite to make a 
Sound of a given Degree, to be equally ww 0 
Fhoje 


„ 
thoſe given Diſtances. And therefore, were 
we to ſpeak of the utmoſt: Limits of Diſtance, 

at which any given Sound is audible at all; 
'tis plain that theſe Limits muſt be deter- 
min'd by the ſame Law of Proportion con- 
cerning the Denſities of the Mediums. Be- 
cauſe the utmoſt Limits at which any given Sound 
js audible at all, in any given Mediums, are like- 
wife the Diſtances, at which that ſame Sound 1 
equally audible in thoſe Mediums. For when a 
Sound is but juſt audible in any Mediums, 
tis then equally audible in thoſe Mediums. 


Corol. 2. The Diſtances at which the dif- 
ferent or unequally. ſtrong Percuſſions of the ſame 
ſonorous Body ſhall be equally audible to the ſame 
Ear, in Mediums of different Denfities, muſt be 
taken, in ſome Proportion, compounded of the 
Strengths of the Percuſſions, and the Denſities 4 
the Mediums. And univerſally, to have Soun 
(ceteris paribus) audible or diſtinguiſhible in 
any given Ratio, will require ſome Compoſi- 
tion of the Proportions of Diſtances, Denſities, 
and Forces of Percufſion. 


Corol. 3. Speaking Htrictly, Sounds are not 
at all times-equally audible to us here upon the 
Surface of the Earth. I mean, the like Per- 
cuſſions of the ſame Sounding Bodies, are not 
at all times to be heard with the ſame facility, 
at the ſame diſtances. The Reaſon of which 
is ſufficiently manifeſt,” ſince the State 1 


* 


( 132 ) 


Atmoſphere bere about us, undergoes ſuch fre- 
quent Viciſſitudes; (and thoſe ſometimes very 
conſiderable ones too,) as to Rarefattion and 
Condenſation. 


Corol. 4. Sounds diminiſh or become leſs 
audible, as we aſcend upwards from rhe Surface 
of the Earth : And therefore in the upper Regi- 
ons of the Atmoſphere; eſpecially in thoſe where 
the Planets revolve, ſonorous Bodies muſt be at 
a diſtance almoſt infinitely near, (that is, in con. 
tat with the Organ it ſelf;) or the Force with 
which they are ſtruck, almoſt infinitely great; 
for S Wr to be equally audible, with what they 
are here upon the Surface of the Earth. The 
Reaſon of which is plain, from the prodigious 
Rarefaction of the Medium in thoſe Regions. 
A Globe of ſuch Air as we have here at the 
Surface , if plac'd at the height of a Semi- 
diameter of the Earth, would expand it {elf 
at ſuch a rate, as to fill all the Planetary Orbs 
as far as that of Saturn; nay, and a much 
greater Space than that. And that Medium, 
in which the Planets perform their Revoluti- 
ons, is ſo fine and rare, as that its Refiſtance 
is wholly imperceptible, though they have 


gone. their Rounds in it for ſo many Ages. 


To what a degree of Rarefaction then does 
the Medium ariſe in thoſe ſublime Regions? 
And what perception ſhould we have there of 


ſuch Sounds, as are here propagated to our Or- 


gans with a great deal ofEaſe and Force? For, the 
ä ſtrokes 
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ſtrokes of the ſounding Body being equally 
forcible, the diſtance of the Organ muſt be 
leſs, in a rarer Medium, in ſome proportion 
to that rarity ; that the Sound may be equal- 
ly audible as in a Denſer: And the Diſtances 
being the ſame, the Strength of the Percuſſi- 
ons muſt be proportiond to the Rarety of the 
Medium, in order to produce the ſame Effect: 
And conſequently, when the Rarefaction of 
| the Medium is (as it is in thoſe Regions,) ſo 
vaſtly tranſcendent to what 'tis here on the 
Surface of the Earth; an Organ fo made as 
ours is, muſt either approach almoſt infinitel 
nearer ; or the Sonorous Body myſt be rue k 
with a Force almoſt infinitely greater; that a 
Sound may impreſs the Organ there, equally 
with what it does here. The crackling of 
Thorns in a Fire, would ſhake our Ear with a 
vaſtly- more conſiderable Force here, than the 
largeſt Canon, or the moſt dreadful Claps of 
Thunder, would do there; were either of 
them diſcharg'd at a much leſs diſtance from 
- Hearer than what we are now ſpeaking 
of, 

The Muſick of the Spheres therefore is an 
Entertainment, which we ought to deſpair of 
ever hearing: And That Conſort, be it as Ce. 
leſtial as it will, yet wants a fit Medium (if 
that were all that is wanting,) to convey it to 
us. The old Philoſophers were much in the 
right, in ſaying, thoſe fine Sounds were never 
to be heard ; and as much in the wrong, in 

K 3 laying 
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laying down that for the Cauſe, that the Noiſe 


was too ſtrong and overwhelming to the Or. 
gan, for us to have any Perception of it. 


Corol. 5. The Diminution of Sounds in A. 
ſcents or Elevations above the Surface of the 
Earth, will be in ſome Proportion to the De- 
ſcents of the Mercury in the Barometer at thoſe 
Elevations. . 

For were the Diminution of Sounds ex. 
ally in a /imple or direct proportion to the 
Rarefaction or Expanſion of the Medium, at 
any. Heights in the Atmoſphere ; that Dimi- 
nution would be exactly in a reciprocal Pro. 
portion to the Heights of the Mercury in the 
Barometer at thoſe Elevations ; becauſe the 
Expanſions of the Air are found to be recipro- 
cally as the Heights of the Mercury. And 
therefore if the Diminution of Sounds be in 
ſome complicate direct proportion of the Ex- 
panſions of the Medium, it will be alſo in 
ſome complicate reciprocal Proportion of the 


Heights of the Mercury in the Barometer. 


And conſequently, the Barometer might be 


made uſe of, to diſcover and determine the 


Diminution of Sounds in any Region of the 
Atmoſphere; provided it were well determi- 
ned by Experiments beforehand, in what pro- 


portion Sounds diminiſh according to the Ra- 
relaQtion. 


An 


„B 

An Account of aw Experiment concerning 
the Reſilition or Rebounding of Bodies 
in Various Mediums. 


Provided a tall Glaſs Receiver, in the upper 
| Part of which I had a Contrivance 'for 

the Lodgment of Four Marbles (ſuch as are 
generally ſold at the Shops) and from whence 
I'could let them drop down on a Plane at 
pleaſure. 

The Diſtance from the Plane to cha Place 
where the Marbles were lodg'd (and conſe- 
quently the Space of their Deſcent) was a- 
bout 13 Inches an half. And as to the 
Bulk of them, two of theſe Marbles weigh d 
59 Grains; and the other two, 63 Grains. 

The Plane on which they were to fall, was 
a round flat Piece of ſolid Glaſs, about one 
Inch thick, and three Inches and an half 
over ; the upper Surface of which was very 
well ground and poliſh d. It was fixd in 4 
Tin Frame, contriv'd on purpoſe to keep its 
lower Surface from being contiguous to the 
Plate or Leather on which the Receiver was 
plac'd: The reaſon of which Contrivance was 
to-prevent an Inconvenience which would 


otherwiſe ariſe ; as ſhall be ſhewn by and by. 
K 4 All 


( 136 ) 

All things being thus provided, the May: 
bles were dropped in Common Air; that is, in 
the Air included in the Receiver. 

After this, the Air was exhauſted, and 2 
were dropt in Vacuo. And then an Atmol. 
phere of Air was injected, beſides the natural 
Content of the Receiver; and they were let 
fall in that Condenſed Air. I ſay, one Atmoſ. 
here ; for I did not dare to venture more, leſt 
the breaking of the Receiver (which would 
be a hazardous thing) ſhould have been the 
Conſequence of it 

Now, I found, that the Reſilition of the 
Marbles dropt in Yacuo, was ſomething more 
than that of thoſe in Common Air : And thoſe 
let fall in Common Air, had ſome Advantage in 
their Rebound, above thoſe let fall in Air 
Condens d. The Rebound in Vacuo was about 
ten Inches and an half (which was more than 
three Fourths of their Deſcent.) In Condensd 
Air \t was about ten Inches. 

\ Accordingly, in Common Air, we muſt 
count the Reſilition to be a Mean between the 
other two ; For 'tis extreamly difficult to de- 
termine to a Nicety in a Motion ſo ſudden, 
and of ſo ſhort a Duration, But this, how- 
ever, is certain, that there was à ſenſible dil. 
ference between the Rebound of thoſe dropt 
in Vacuo, and thoſe in Coudensd Air. As for 
the difference of the Weight of theſe Bodies, 1 
could not find that That made any diſcernible 
Alteration in their Reflection. DS 
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would give one Caution here, which may 
ſerve to prevent thoſe, whoſe Curioſity may 
lead them to make Experiments, from falling 
into an Errour, which I my ſelf very narrowly 
eſcap d. 


The Glaſs, as I faid before, was fixed in a 
Tin Frame, on purpoſe to keep the lower Surface 


| of it from being contiguous to the Plate or Lea- 


ther, ow which the Receiver was placd For 
when J firſt try'd theſe Experiments, I uſed a 
Stone Plane, laid careleſly upon the Leather, 
which cover d the Plate on which the Recei- 
ver ſtood : And accordingly, the Air being 
exkauſted, the Marbles would not rebound ſo 
high by an Inch, as when the Experiment came 
to be made on the ſame Plane in Common Air. 
The reaſdn of which was plainly this: That 
the Air being exhauſted, the Leather conſe- 
quently ſwell'd, and by that ſwelling rais'd the 
Plane which lay on it; and ſo cauſing it tolie 
more ſoft and hollow than when 'twas only in 
Common Air, by this means the Reſilition 
became leſs in Vacuo, than in Common Air; 
and the Event of the Experiment prov d quite 
contrary both to what it ought to have been, 
to what was expected, and to what after came 
to paſs, For having fixd the Apparatus, as 
before mention'd, all things ſucceeded then, 
both according to Expectation, and to Philo- 
fophical 7. heory. 


Corol. 
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Corol. 1. In any exact Computations therefor, 
of the Refilitions of Bodies, Account muſt |, 
taken of the State of the Ambient Medium: 
For the Rebounds of the ſame Body will not 
be the fame, in all the various Conditions of 
that, as to Rarity and Denſity. 


| Corol. 2. Here's a mani feſt Proof of thi 
Air's Refiſtance. | 
EY know, there are many Proofs beſides ; 
but, I ſay, this Experiment alſo furniſhes 


one. For the difference in the Rebounds is 


no otherwiſe poſſible to be accounted for, ſince 
the Experiment may be rely d on as made toa 
ſufficient degree of Nicety. 
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Some farther Experiments avant the 


Electricity and Light, producd Io 
various Bodies by Attrition. | 


EXPERIMENT ; i 


Being a farther Improvement of one made 
before, to the ſame Page: 


T has been ſhewn in one of the foregoing 
Experiments, how Bodies included in a 
Glaſs, -might be affected with a very ſenſible 
Motion, by the bare Approach of one's Fin- 
ger near the Outſide, I have here ſomething 
to add to the Account of that Surprizing Phe- 
wmenon, Which will render it more wonderful 
ſtill: And the Appearance in this Trial was fo 
much the more Conſpicuous, by how much 
the Apparatus made uſe of was better contriv'd 
and adapted than in the former. 


I obſervd 3 
That when the Motion and Antien of he 

Glaſs had been continued about RN 
two or three Minutes, and then Te . 
ceas d; the Threads ſeem d to hang b 
| in 
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in great diſorder, and without any degree g 
Erection at all for ſome ſmall time. They 
cContinued in this poſture (as near as J coul; 
count) for about three or four Seconds, an, 
then they were extend ed every way toward;. tj, 
Circumſerence of the Glaſs ; and that with ſuch 
a ſtrength, that the Motion of the Glaſs alone 
would not very much affect em. But the 
ſtrangeſt thing of all was to ſee, that a Mot. 
on might be impreſs d upon them by the 4. 
proach of one's Finger, Hand, or any othe 
Body, at more than three Inches diſtance fron 
the outward Surface of the Glaſs, tho the Thread 
themſelves did not touch the inward one. 


I obſerv'd further, 


That every time the Motion of the Wheel and 
the Attrition of the Glaſs were repeated, the 
Threads might be mov d by the Approach of one. 
Finger on the Outfide, at a flill greater di. 
Nance. 

Nay, I have found ſince, that by blowing 
with ones Mouth only towards the Glaſs, at three 
or four Foot diſtance, the Threads would havea 
very confiderable Motion given em. 

And when J have ſuddenly ſpread my Hands 
upon the upper and lower parts of the Globe, 
there has been a violent Agitation of the Thread 
within, which has alſo laſted for ſome time. 
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From theſe Obſervations we may gather, 


Firſt, That the Cauſe of the Erection of 
the Threads (whatever it be,) tho' certainly 
excited by the Motion and Attrition of the 
Glaſs, yet does not neceſſarily work its Effect 
immediately, upon that Motion and Attriti- 
on. | 

For we ſee the Threads were quite looſe and 
motionleſs for three or four Seconds of time; 
and then they were extended, like ſo many 
Radii, towards the Circumference of the 
Glaſs. | 

'Tis worth enquiry here, Whether the 
Space of time between the Ceſſation of the 
Motion, and the Beginning of the Erection of 
the Threads, will be the ſame in all Seaſons, and 
in all Conditions of the Ambient Air. As al- 
ſo, Whether the longer or ſhorter continuance of 
the Motion and Attrition of the Glaſs, before 
they ceaſe ; does contribute any thing to the length- 
ning or ſhortning this Time of the unative ſtate 
of the Threads, before they begin to be erected. 


Secondly, Tis manifeſt, there's a Communie. 
cation between the Medium without, and That 
within the Glaſs. | | 

This follows from the Motions and Trem- 
blings of the Threads, upon the Approach of 
other Bodies poſited on the Outſide. 


Thirdly, 
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Tbiraly, Not only a Communication, but: 
Continuity, of the Matter which occaſions the 
Motion of the Threads. The Progreſs of it 
ſeems to be in a ſtreight and direct track; i 
which the Matter is puſhd by the ſborref 
Courſe, from the Approach d Body to the Thread 
that are ſhaken by it. And if the Thread 
are mov'd by influence of any Matter emitted 
from the Glaſs, it appears to be impoſſible to 
explain how they ſhould be ſo, and ar ſuch d. 
ftances, without a Continuity. So that the 
Caſe ſeems to be thus; That the Effluvia paſs 
along, as it were in ſo many Phyſical Line, 
or Rays; and all the Parts that compoſe them, 
adhere and joyn to one-another, in ſuch man. 
ner, that when any of em are puſh, all in 
the ſame Line are affected by that Impulſe 
given to others, | 

And for this purpoſe the following Obſervs. 
tions deſerve to be conſider d. 


Obſervat. 1. Having laid a piece of Leal. 
Braſs between two pieces of Wood about an 
Inch thick, and an Inch aſunder; I apply a 
well rubb d Tube as near as the Wood would 
permit ; but the Braſs receiv'd no manner of 
Motion. But as ſoon as the Wood was re 
mov'd, it was attracted vigorouſly without 4. 
ny freſh Attrition of the Tube. | 
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04ſerv. 2. When the Tube was well rubb'd, 
if a piece of Paper were immediately apply'd, 
ſo as to touch the upper Part of it; the Leaf- 
Braſs, ſcatter d up and down upon the Table, 
would not be attracted at all, tho' the Tube 
were held very near : But upon removing the 
Paper, thoſe Bodies were put into ſenſibly 
brick Motions. - | Bs 


Obſerv. 3. When a piece of Leaf-Braſs is 
hunted about a Room; it keeps its diſtance, 
according as the Effluvia are more or leſs vi- 
gorouſly emitted: Nor will it by any means 
ink into the Sphere of the Effluvia, unleſs it 
meet a Body in its way; and then it will be 
attralled and repell d ſeveral times, with a great 
ſyiftneſs. 


Obſerv. 4. It may alſo be very properly 
urg d upon this Account too; that in the Ex- 
periment for producing Light by the 
Efluvia of the outward Glaſs, fal- 
ling on the inward exhauſted Glaſs 
in Motion; after the Motions were cea d, 2 
Light might be producd on the inward Glaſs, 
by approaching ones Hand near the Surface 
of the outer One. Which ſeems convincing- 
y to ſhew That Property of the Effluvia, I 
have been here ſpeaking of. | 


Plate III. 
Fig. 1. 


Obſerv. 
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OBſerv. 5. When the Tube was fild with 
ſome other matter than Air, the Attrafting 
Power of the Effluvia was confiderably ala. 
ted. | 

Thus, when I had ſtopt up one end of it 
with a Cork, and fill'd its Cavity with dry 
Writing Sand; tho the ſame Attrition was 
made as before, yet the Leaf-Braſs had ng 
Motion given it till the Tube was brought 
within an Inch or thereabouts of it. 

But if the Sand were ſuddenly ſhot out of tht 
Tube, then it would attract the ſame Bodies at 
double or treble the forementioned Diſtance, with: 
but any new Attrition at all, 

This laſt Experiment, compar'd with one 
before recited, makes way for a very confide- 
rable Qbſervarion : Which is this: 


I have formerly ſhewn, That when the Ait 
contained in the Tube was exhauſted, the Attrat- 
tive Power was quite loſt, or very near ſo. 

And here it appears, That when the Tubt 
was filled with a Heterogeneous Body, the attrac 
tive Power was exceedingly weakned. 

Now in both caſes there was an Excluſion of 
the Air ; and in both Caſes the ſame kind of 
Effect follow d, viz. the Loſs of the Attrattin! 
Power. | 


Only 


al 


(145) 


Only, where the Tube was exhauſted, the 
Air being more perfectly excluded, the Attracti- 
on was alſo more remarkably loſt, than when 
it was fl d with Sand, by which the Air was 
excluded too, but nor ſo perfeftly as by the 
Exhauſtion. > 

Now I take the Reſult of theſe two. Expe- 
riments in conjunction, to be a fignal Demon- 
tration of the Influence and Tutereſt of the Air, 
in theſe Phenomena. And if upon the filling 
the Tube with other ſorts of matter (than what 
I made this Trial with) the Effect ſtill appears 
to be the ſame ; it muſt then paſs tor a Truth 
not to be diſputed. Tho on the other hand, 
if, when the Tube was fill'd with other mat- 
ter, the Effect ſhould not anſwer in the ſame man- 
ner or degree, but the Attractive Power ſhould 
be pretty ſtrong and vigorous :. yet this. well 
le no concluſive Argument againſt the Intereſt 
of the Air in thoſe particular Experiments, 
which I have here mention d. For tis poſſible 
that other Matter may in one caſe yield that 


aſſiſtance. towards the Production of the 


Effet, which ſome Action or Operation of 
the Air may afford in another different Caſe. 


And I think it may ſtand for a very uſeful 


Inquiry, How far other ſorts of Matter, 
with which the Tube may be fill'd, will any ways 


influence the Attrattive Force of the Effluvia, ſo 


as to make any ſenſible Alteration in it? 
Experts 
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1. Experiment | I. , 


Fl | Ir! ST * 
Concerning the Electricity of Sealing 
{i EET | 


Fitted a Wooden Cylinder (of about ſour 
Inches Diameter, and three in Length) to 

an Axis, and plung'd it into melted Sealing. 
Wax, in which I kept it moving round till it 
had gotten a Coat of above + Inch thick, on 
its Surface. The Wax was of the "beſt fort 
J could procure; and the Quantity meked 
was 1+ lib. Having thus prepar'd the Cylin. 
der, I placd it on the Machine, and gave it 
the uſual Motion and Attrition; which having 
been continued for ſome ſmall time, I held 
3 the Hoop of Threads (made ule of 
Fir. in the Experiment of the Glaſs Globe 
nd Cylinder) directly over it. The 
Effect was the fame, as in thoſe Experiments. 
For the Threads were directed by the Attratli- 
on, towards the Center of that Circle, in tht 
Plane of which the Hoop was placed. And 
while they remain'd thus directed, they would 
in like manner fly the Approach of ones Finger 
And Leat-Braſs would be ſfrovgly attracted and 
return d, or carried about a Room, by the E. 
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fuvia of the Wax as I have elſewhere ſhewn 
it would be by thoſe of 64a. And the Ef. 
fuvia of Wax likewiſe will be ſey/ibly felt up- 
on the back of ones Hand, if the Wax (af. 
ter Attrition be moved to and fro, near it; 
juſt as thoſe of Glaſs may be. So that the 
Electrical Qualities of theſe two Bodies are 
the fame, as to all the moſt General Proper- 
ties, They differ only in Degrees; the Efflu. 
via of Glaſs producing more Powerful pgs, . 
than thoſe of Wax. 


Concerning the Li he producible from 
. Sealing- Wax 


At Nig " I gave the bende cylin. 
der the — Motion T had given it in the 
Day (when T tried the Electricity of it,) and 
I applied ſome clean new F/annel to it; but 
there was very little or no Light at all produc'd : 
by the Friction of thoſe two Bodies. 

But when, inſtead of the Flannel, 1 applied 
my naked Hand, a conſiderable Light appeat'd: 
the Properties and Circumſtances of which (as 
far as I have obſerv'd them) I ſhall compre- 
hend in the following Particulars, ag 


This Light was vifihi only in that part, 
where the Attrition was made. The Light 
produc'd by the Attrition of the Glaſs Globe, 
was viſible by its odd Flaſhes, all over the 

LS: - Surlace 
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Surface of the Globe. It ſpread far beyond 
the part where the Attrition was made. 


_ This Light depended moſt immediately upon 
the Motion; and would continue no longer, thay 
that continued. Some Lights produc'd by the 
Attrition of the Glaſs, have laſted for a while, 
even tho the Motion has actually ceas'd. 


None of this Luminous Matter would be com. 
municated to ones Finger, when held near it 
Whereas in the Lights producd from Glaſs it 
was other wiſe. ; 


This Light producd by the Friction of th: 
Hand, on the Wax, in the open Air ; was hard. 
ly ſo conſiderable, as that produc d by an Attriti- 
on made with Flannel, in Vacuo. © 
For that Light in Vacuo, was very diſcern- 
ible on each Arm of the Braſs Spring, that 
embrac'd the Flannel. And could the Attri 
tion have been made with ones Hand in that 
very rare Medium, there's no doubt but the 
Light would have been ſtill much greater, 
So that in this Caſe there feems to be an 4. 
greement between the Lights produc from 
Wax and Glaſs ; viz. That both appear to more 
Advantage in Vacuo, than in open Air; that 
is, in a very weak and much rarefied Medium, 

than in one of more. Force and Denſity. And 
theres no Reaſon to believe, but all othe! 
Lights will agree in this property too: Not 
ö 


is it 4 
ſiderin 
fluvia, 
Attriti 


Ha. 
Light, 
Wax ; 
two, \ 


Fir) 
of Sea 
one re 
produ 
Woolle 

For 
Attrit 


Sec 
perty, 
tion o 

For 
that | 
And ſ 
on N 
times 
limite 
Was 0 
ments 


( 149 ) 


is it at all ſtrange that it ſhould be ſo, con- 
ſdering the fine and tender Nature of the Ef. 
fuvia, on which theſe Lights, produc d by 
Attrition do depend. 


Having thus ſhewn the Prijpartich of this 
Light, producd by the Attrition of Sealing- 
Wax ; I would ſubjoyn an Obſervation or 
two, which, I think, may deſerve notice. 


Firſt, The Light produc'd by the Attrition 
of Sealing-Wax and Woolen, agrees exactly in 
one remarkable Property, with that which is 
producd by the Attrition of Amber and 
Woollen, 

For they (both of em) di n when the 


Attrition ceaſes. 


Secondly, This Light agrees in another Pro- 
perty, with ſome Light produc d by the Attri- 
tion of Glaſs and Woollen, 

For the Light of Sealing-Wax is confin d to 
that part only where the Attrition is made. 
And ſo it is ſometimes in the Friction of Glaſs 
on Woollen: For tho' the Light does many 
times mv all over, yet at other times it 7s 
limited only to that part which 7s rubÞd: As 


was obſery'd in one of the foregoing Expert: 
ments. 


L 3 Thirdly, 


FR 


C 150 ) 


Thirdly, This Light, and 7. hat produc F 


from Glaſs, agree in another conſiderable Pro. 
perty, tho in very different Circumſtances of 


the Bodies themlelves. 


For, if a Glaſs Tube be exhauſted of its Air, 
the Light producd will not adhere to Bodies 


plac'd near it, Nor will any Parts of the 


Light produc d from Sealing Wax, in the open 
Air, faſten upon Bodies which are fairly ex. 


pos d to it, tho brought very near. 


So that the ſame Property which, in one Caſe, 
diſcovers it felt in the open Air, in the other, 
neceſſarily requires a Vacuity, in order to the 
Production ot it. | 


So that the Effluvia of two different Bodies, 
(which otherwiſe do not 70 0 the fame Fri. 
perty) may come to agree in t ſame Property, 
by the bare Alteration of an external Circum. 
ſtance, or by ſome Change in the State of the ad 
jacent Bodies. As here, by the mere Sub. 
ſtraction of Air from the Cavity of the Tube, 
the Luminous Effluvia of Glaſs (which other. 
wiſe had the Property of adhering. to Bodies 
plac d near) become now of that Nature, as 
not to adhere; wherein they agree exactly 
with thoſe of Sealing-Wax, provok d by At. 
trition in the open Air. | 
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(uery. Suppoſing Lac and Vermilion, to 
be the Ingredients in the Compoſition of Seal- 
ing Nax; whether the Attractive Quality be 


| owing chiefly to the Former or the Latter 2 
nich will be anſwer d, by trying the Attra- 


dive Power of equal Bulks or Maſſes of the 
fame Sealing-Wax, made up with different 
Proportions of theſe two Ingredients. _ 


Ex. gr. Suppoſe I take any two Quantities 
of Lac and Vermilion, and with them make a 
Spherical. or Cylindrical Body of Sealing - Nax: 
And then for a ſecond Compoſition, take ei- 
ther a greater or leſſer Quantity of Lac than be. 


fore; and mix ſo much Vermilion with it, as will 


make a Spherical or Cylindrical Body, of the 
lame Dimenſions exactly as the former. 


If the Lac be more, and I find the Attracti- 
on of the ſecond Mixture ſtronger than that 
of the firſt; tis plain that the Attraction 
is principally owing to the Lac: But if the 
Lac be leſs, and the Attraction be {till 
ſtronger ; tis plain that the Advantage of 
Attraction lies on the ſide of the Vermilion: Or 
vice versd. | 

And ſo with reſpect to any other Factitious 
Bodies, we may diſcover what Ingredients 


i 


duce to this Effect. 


(and in what proportion) do principally con- 
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And the ſame Enquiry may be uſefully 
made, with reſpect to the Luminous, as wel 
as the Attractive, Quality. 

And I ſhould think it no inconſi derable 
ſtep towards the Advancement of our Know: 
ledge of the True Nature of Bodies, to be 
ſatisfied upon what Principles or Ingredi. 
ents in their Compoſition, their Light and 
Electricity do mainly depend. 


For this Point well ſettled with reſpect to 
Factitious Bodies ; we might be enabled to 
judge more truly of the Cauſes of the like 
Effects in Natural Compoſitions. 


Experi- 


C133). 
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Experiment III. 


n 
phur and Roſin. 


Aving provided two Wooden. Cylinders, 
of the ſame Dimenſions as that men- 
tiond in the former Experiment; I coated 
their Outſides, the one with Sz/phar, and the 
other with Col/oebonwy or Rofin mix'd with 
Brick-duſt ; which was. added on purpoſe to 
bind the Roſin, and make it more hard. 
Having given the frſ# of theſe the uſual - 
Motion and Attrition, I brought it near the 
Hoop fitted with Threads; and found, that the 
Threads were attracted, and directed to its Center; 
but not near ſo ſtrongly, as when the Sealing- 
Wax was uſed. USES B 
And this, upon ſeveral Trials, was ſtill much 
the ſame. | | Ii 


Then J try d the latter, viz. the Cylinder 
coated with Ron, and found, that the Threads 
were drawn to the Center with more Force and 
Vigour, even, than when the Experiment was 
made with Sealing Wax : But this is to be ad- 

| ded, 
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_ ded, that the Roſin having been melted, ws 


not quite cold ar the time when this Trial was 
made. 


This is the main of e FER RE, * to 
which I muſt ſubjoin theſe re We 
vations. | 21 


Firſt, That when the Trial was repeated 
with theſe Bodies, the next Day, the Elec 
tricity of both was fo Nee e, as ſcarce ty 
deſerve notice. 0 


13 ly, The Roß, white. warm, _ at- 
tract Leaf Braſs, at the diſtance of an Inch or 
two, without any Attrition at all. 


| Thirdly, In both theſe Trials, the Thread 
would fly the Approach of one's Finger; but 
if Sealing wax or Amber were held near them, 
tho they were neither of them rubb'd, yet the 
Threads would have a ſtrong 7. endency towards 
them. A Phznomenon I never obſerv'd any 
thing of before; and which gives a very ſur- 
prizing Inſtance of the Attraftive and Repul 
ve Forces. 

That'the Threads ſhould be attracted by an 
Eledtrical Body, while warm, tho' the Attrition 
were ceasd, (as for Example, by the Roſin, 
while it yet retained a Degree of Heat) this is 


no greatWonder : But that they ſhould be and 
ce 
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Red by ſuch a Body, in a State wherein that 
Body was perfectly free from any degree of 
Heat, and without any preceding Attrition to 
excite and rouze the Effluvia; this, I think, 
has ſomething very odd and peculiar in it. 
Nor do I think That centrifugal Motion of the 
Threads, upon the Approach of a Finger, leſs 
ſurprizing. 4 419588 

The Threads were altogether in the ſame ſtate, 
when each of theſe Bodies, that produced theſe 
very different Effects, were placed near them. 
And yet they were repe/d from ſome of em, 
and attrafted by others, But now, before that 
the Amber and Sealing Wax on the one hand, 
or the Finger on the other, were brought near 
them, the Threads had been mov'd and acted 
upon, by thoſe Electrical Bodies mentioned in 
the Experiment. From whence theſe Two 
Queries: 


. 
Aa 


Firſt, Does that previous Motion and Exci · 
tation of the Threads, any way cauſe or contri. 
lute to this ſo very different an Effect, of 
their flying from one Body, and ſtrongly tending 
to another ? | | | * 


Or, Secondly, Is the Reaſon of this Phe. 
nomenon to be entirely deducd from the 
Natures of the Bodies themſelves, to which the 
Threads were exposd; ſo that by virtue of 


Jome Law or other, unknown to us, the Threads 
| ſhould 
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ſhould tend towards This Body, and MH the 5 
e of That > 


by Which of the two is the true Cauſe, I muſt 
leave at preſent to farther Enquiry: And ! 
think alſo, it will not be very difficult. 


Thus much for the Electricity of theſe Bo. 
dies. As to their Luminous Quality, I wh 
po" little to ſay. | 


Upon an Attrition of the Roſin in the Dari 
I could find no Light at all. 

And but very little from the PER And 
that not by a Friction made with my open 
Hand neither; but by holding the Ends of my 


Nails very hard upon it, . while"1 it was in mo. 
tion. | 


And therefore, it either contains but a ver 
Small Portion of Luminous Matter in it; or elſe 
That Matter is ſtrongly retain'd within the Body 
of it : So that the ordinary Degrees of Atti. 
tion are not ſafficient to bring it forth. 

I am apt to believe, that the Latter is more 
the true Reaſon, why ſo ſmall a Quantity 
of Light is ꝓroducible from Sulphur, than the 
Former. For Action and He. action are equal i in 
all eee 


Now, 


Ne 
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Now, as Light acts more upon Sulphur, and 
dulphurcous Bodies, than it does upon any o- 
thers; ſo, reciprocally, Sulphur acts more 
upon Light. And therefore, it being more 
ſtrongly held in the Body of the Sulphur, by 
virtue of that Lam, the Emiſſion of it is much 
more difficult. N t as 

For ſuch a Degree of Attrition, the Momen- 
tum whereof exceeds the Momentum of the At- 
traction of the contained Lumiinons Matter. by 
the Body which contains it; is neceſſary to educe 
Light, or Luminous Matter, out of that Body. 

And therefore Bodies which do. with e- 
qual Facilities emit their Light, ſhould ſeem 
to have equal attractive Forces on that Mat- 
ter. 
And Univerſally, The Attractions ſhould be 
proportional to the Forces of Attrition, all 
other Circumſtances being alike. 


I try'd whether Sulphur would emit any 
Light, by an Attrition in Vacuo But with all 
my Endeavours, I could find none. | 

Now, there was a very vigorous Light pro- 
duc'd by an Attrition of Sealing - Wax in Vacuo; 
more conſiderable than that produc'd from the 
lame Body in the Open Air. Whereas the 
Effects of Sulphur were juſt the contrary . 
There was a ſmall Light, producd with much 
Labour, in the open Air; and none at all in 
Vacuo. 


Query 


| Cem) 


Query t. Does the Abſente of the circumia. 
cent Medium any ways contribute to the mor: 
Hrong Retention of the Luminous Matter in the 
Body of the Sulphur ? If ſo; it has an Iyfi. 
ence to produce the contrary Effect in the caſe of 
the Sealing Wax, where a brisk Light appear 
when the Air was withdrawn. 8 

Or, 2. Are the Effluvia of the Sulphur in. 
deed emitted in Vacuo, as well as in the open 
Air; but not ſenſibly Luminous in that State of 
the Ambient Medium, that is, not Yifible ? 


0 
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E, eine IV. 


Concerning | ſome oy Unc Effech 
ef the Effluvia of Sealing · Max. | 


N that Ease where the Threads are 
included in a Glaſs Globe, and, upon the 
Attrition of it, point every way from the Center 
to the Circumference, it was obſerv'd, that, in 
that State, a Motion might be given to the 
Threads; by the Agyeoach of ones Hand near 
the Outſide. 

And this odd 3 we know, i is to 
be attributed to the Effluvia of the Glaſs, ex- 
cited by the Attrition. For by ſome things - 
formerly mention d, it appears, they are en- 
dowed with a Quality, which renders them 
capable of producing ſuch Effects. 

But 1 find, that the Effluvia of other Bodies 
held without the Globe, will alſo perform the ſame 
thing. Tho' the Threads are included there, 
and the Globe has no Motion nor Attrition at 
all given it; yet if another Electrical Body be 
plac d near, they will move after à very ſtrange 
and Jarprixing manner, 


For 
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For they did ſo when T had rubb'd Sealing. 
Wax at the diſtance of three or four Inches 
from the Globe. Alſo Amber, or a Gli 
Tube, would produce the ſame Effect. 

Leaf. Braſs, cover'd cloſe with a flat bot. 
tom'd Glaſs upon a Table; would have | 
brick Motion given it, by holding the rubbd 
Sealing-Wax' over it. And one ſingle Attriti. 
on of the Wax, would be ſufficient to keep thiſ: 
included little Bodies ſtirring for a conſiders, 
ble time. Nay, they have continued their 
Motion after the Wax has been taken away, 

This ſhews the Penetration, Subtily, and ve 
great Activity of the Effluvia (at leaſt of theſe) 
Electrical Bodies. 


But 'tis to be noted here, 


Firſt, That this Experiment will not always 
ſucceed. Sometimes not at all; much lefs 
in that degree, I have here related. And 
the Reaſon of this I take to be from a more 
Humid Temper of the Air, in which late 
ſome little moiſture was probably condensd 
upon the Surface of the Glaſs ; and enough 
to be ſure, might eaſily be, to obſtruct the 
Paſſage of Bodies fo fine and ſubtile as thek 
Effluvia, | 
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Secondly, This Incorverience may be remedied, 
1 hen #7 does happen. For if the Glaſs be plac'd 
2 while in the Sun. ſbine, or a little warm d 
. y the Fire, or well rubb'd by a warm dry 
Uuen Cloth; then the Leaf. Braſs, if the 
ubbd Wax be held over it, will be put into 
35 brisk Motions as before. 
| Et 

Thirdly, This warming or rubbing of the 
Wl Glaſs, ſeems not only to clear it of the moiſture, 
that might be condens'd on its Surface ; but alſo, 
1 by aftuating the parts of the Glaſs themſelves, 
perhaps raiſing ſome little Quantity of Effiu- 
via from it, encreaſes the Force of thoſe of the 
Sealing-Wax, and renders their action on the in- 
claded little Bodies more confiderable. 

This I conclude from hence, viz. That 
„ben T had us4 any of the forementioned 
Methods, to clear the Glaſs from any thing 
1d of Soil or Moiſture it might have contracted ; 
re I found 1 could give a Motion to the Leaf- 
te WM Braſs, only by rubbing my Finger on the Outfide 
1 Wl f the Glaſs, without any Aſſiſtance from the 
oh Wax. But yet when the rubbd Wax was 
he Wl beld over it, the motion of. the included Bodies 
fo v be much more brisk. Ei ; 
However, when the Air is warm and ry, 
I never found any occaſion to do any thing 
to help forward the Action of the Effluvia; 
their Paſſage being then ſufficiently clear; 
and the Bodies within, ſhewing by their vari- 
| M ous 
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ous agitations how much they lie expos d to 
their Power. | 


8 jy" "IE 


— 


An Account of the Succeſs of an Attempt 
to keep ſeveral Atmoſpheres of Air con. 
dens d in the ſpace of one, for a conſ. 
derable Time. : | 


Took a very ſtrong thick Flint. Botil, 
which I had procur'd to be made on pur. 
poſe for this Experiment; into which; J inje. 
dted with my Syringe between four and five 
Atmoſpheres of Air; as an included Gage, of 
about 4 Inches in Length, plainly enough 
ſhew'd. For, the Mercury riſing up fo far, 
as to fill about ; of the whole Gage, conſe. 
quently compreſs'd the Air in the upper part 
of it, into nearly # part of the Space it poſ- 
ſeſs'd before. This Air continued in that ſtate 
of violent Condenſation from March the zoth, 
till about the 7th of Auguſt following, At 
which time happening to look on it (as Iu- 
ſually did once in four or five Days) I found 
that the impriſon'd Element had made its eſcapt 
Nor was I at any loſs for the Cauſe hereof, 


when I conſider d the Iatemperate heat of the 


Weather for ſome time before. 


For 
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For one day eſpecially, J obſerv'd that the 
Spirit in the Thermometer had aſcended 120 
Degrees above the Freezing Point. This hot 
tate of the Ambient Medium, was ſufficient 
to produce the formentioned Effect; and to 
render the Cement, by which the Braſs-Cap of 
the Bottle was faſten'd, (even tho it was pre. 
ſerv'd, for the greater ſecurity, under Water,) 
to make it, I ſay, ſo ſoſt and yielding, as nor. 
to be able to reſiſt the Efforts of rhe mighty 
Spring of the inclos d Air. | 


* 


By this means, all thoſe parts of it, whoſe 
Springs preſerv'd their Tone, readily exerted 
themſelves, and got away out of the Bottle, 
leaving others behind them, which were not 
able to unbend, and conſequently to gain 
themſelves Liberty. For 1 found that the 
Mercury in the Gage, continued ſtill about three 
Fourths of an Inch above the Surface of that 
wherein the open end of the Gage was im» 
mers d; by which it appear d, that the Air 
in the upper part of the Gage ſtill remain d 
compreſs'd into a ſpace, which was about one 
dixth part leſs than what the ſame bulk took 
up before the Injection. | 

But what deſerves moſt particular Conſide- 
ation is, the Mercury ſtill kept the ſame height, 
after its Surface in the Bottie was exposd to 
the open Air. So that thoſe remaining parts 
of the Air inclos'd within the Gage, though 
hey had all the Scope and Freedom poſſible to 
txpand themſelves, yet did not do it; and there- 

| M 2 fore 
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fore were ſome way or other render d uncapd 
ble of ſo doing. | Thi 

Had they been as able as the others, which which 
went off before; they had likewiſe gone off depreſ 
too. So that their long detention in that vio. MW Merc! 
lent ſtate, muſt needs have made them unable MW open 
to unwind themſelves, ſo far as was neceſſary I Oer 
to their own diſcharge. | Tempe, 

And had not the forementioned Accident the & 
happened, but they had continued in the Con. Ml their 
dition they were in at the firſt injection; theres Not 
no doubt but the diſorder they ſuffer'd would ſation 
have been ſtill greater, and their zncapacity of greatel 


Reſtitution conſiderably more. longeſt, 
Thus much for the Experiment it ſelf. — f 
ö ont h. 


And tho' the Succeſs of it was not fo per. le 
ſect as might be wiſh'd for, yet tis ſufficient and ce 
to inſorm us, „ Jears 4 

That Air by long and violent Compreſſions, Air lol 
may (to all Appearance) be deprivd of much of former 
its Elaſtict᷑ Power. unvind 

That the Self. reſtoring Quality of thoſe fre iſ "1 - 
Springs (which in many inſtances produce ſuch 
wonderful Effects,) is ſo far impair'd by theit Wou 


being held Bent for a long time together, that I *'-tion 
afterwards they do not ſenſibly exert them. % 

ſelves, tho plac'd in the moſt favourable and Hod 

likely Circumſtances for ſo doing. Elemen 

Wha 

Thus pheres | 
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Thus we ſee, that That Portion of Air 
ich was left in the Gage, was not able to 
4 depreſs the Mercury, tho the Surface of the. 
Mercury in the Bottle was now expos'd to the 
open Air. The ixjur d Springs could not re- 
cover themſelves to their former Tone and 
Temper ; but continu'd.in a ſluggiſh Reſt upon 
the Mercury, even after way was made for 
their free and eafie Expanſion. NG 
Now, if this was the Effect of the Conden- 
ſation of Jeſs than f ve Atmoſpheres of Air; the 
greateſt part of which made its eſcape ; and the 
longeſt time that any part of it was held in this 
ſtate of Violence, was little more than four 
Months ; What would it be if nine or ten At- 
moſpheres were crouded into the room of one, 
and continu'd in that condition for as many. 
Tears as the other did Months? Would not this 
„Air loſe its Elaſticity much more than the 
f Wl former? Would its tender Springs be able to 
uvind themſelves much, after ſo long and pows 
„ef a Reſtraint 2 


Ir Would not the Mercury keep its Height aud 
Station in the Gage, notwithſtanding that the © 
Veſſel containing Air ſo compreſs d as this, 
ſoould afterwards come to be expos d te the open 
Element 2 


What kind of Liquid would ſo many Atmoſ- 
leres of condens d unelaſtick Air, compoſe ? 


3” mould 
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Would not Terreſtrial Animals be ſuffocated in 
it, as they would be in Water or other Fluids 2 


\ Would not Fire in like manner be quickly ex. 
tinguiſhd, and perhaps with ſome noiſe and hiſ. 
ing, if put into ſuch a Fluid as this ? 


Might not light Bodies (ſuch as thin Glas 
Bubbles) float upon ſuch a Medium ; ſuppoſing 
them not above — or fix times ſpecifically hea. 
vier than common Air? 


Is it impoſſible that Air by this means ſhould 
become a Viſible, Palpable Fluid; and be ſub. 


Jett to ſome of the ſame Managements that other 
Fluids are? | 


What: would be the conſequence of the Ae. 
tion of an intenſe Heat upon Air thus compreſs d 
and depriv'd of all its Spring? Would it rareſe, 
and at laſt recover its Elaſticity again, by the 
Changes poſſible to be wrought by the long con- 
tinu'd Action of Fire? Or, would its Parts be 
only violently hurried about, as thoſe of other 
Liquids are by the like cauſe, which after. 
wards ſettle and compoſe themſelves again? 


An 


An 


ſr) * 
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An Experiment concerning the Production 
of Light in an exhauſted Glaſs, lin'd 

withinſide with Sealing-Wax, upon an 
Attrition made without. 


Aving procur'd a Glaſs Globe of about 
ſix Inches Diameter, I put into it a 
convenient Quantity of broken Sealing-Wax, 
and held it over a moderate Fire till the Wax 
was melted. | 
Then turning the Globe about, that the 
Wax might ſlip from one place to another; 
it had quickly got a pretty thick Lining, on 
more than half its Inſide : But tis to be ob. 
ſerv'd, that it was not in all places equally 
thick, it being impoſſible to manage the mel- 
ted Wax in ſuch a manner as to make it ſo. 
Having done thus, I placd the Globe in a 
ft Poſture, and left it till it was perfectly cold; 
and then having fix d the Braſs work to it, I ex- 
lauſted it of its Air. © | TY 
It was, immediately upon this, applied to 
the Machine, repreſented in Plate VII; where 
the manner of giving motion to it is ſo obvious, 
a5 needs uo Deſcription : And then making an 
Attrition with my Hand, I obſerv d the follow- 
ing ſurprizing Phenomenon, which the Even - 
M4 | ing 
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ing (the proper time for ſuch Obſervations) 
permitted me todo with great advantage. 

My Hand was no ſooner applied to that part 
of the Globe which was lind with the Sealing. 
Wax, but 7 ſaw the ſhape and figure of all the 
Parts of my Hand (which touch'd the convex 
Surface of the Glaſs) diſtinctly and perfectly 
upon the concave Superficies of the Wax within. 

When the Glaſs alone, without any ſuch 
Lining on the Inſide, is made uſe of; tis ob. 
Vious to any one (who has ſeen, or does but 
conſider the Experiment) how plainly a Hand 
muſt be ſeen, which is plac'd on the convex 
Surface of a Globe all over enlighten'd with a 
ſtrong-flaſhing Light. 

And perhaps it may ſeem ſlrange, if J ſhould 
ſay, that the Appearance was now as plain and 
viſible as then, notwithſtauding the Interpoſition 
of the thick Body of Wax. "Twas as if there 
had been only pure Glaſs, and no Wax in the 
way ; or, as if the Glaſs had been away, and 
the Wax were tranſparent. 

This Lining, where it was ſpread the thin: 
xeſt, would but juſt allow the ſight of a Candle 
through it in the dark, But in ſome places it 
was at leaſt one eighth of an Inch thick. And 

pet even in thoſe parts, the Light and Figure 
_ - were as diſtinguiſhible as any whereelſe. Nay, 
tho ſome parts of the Sealing-Wax did not ad- 
here fo cloſe to the Glaſs as others, yet the Light 
appear d on theſe, juſt as on the reſt. 


This 
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This Light produc'd, was wot diſcernible at 
all thro' the Body of the Wax ; but was to be 
ſen by looking thro the other Parts, where 
the Glaſs was free and tranſparent. | 
The Colour, and other Properties of it, re- 
ſembled thoſe of the Lights produc'd from pure 
Glaſs ; except in this one Inſtance, That upon 
the Admiſſion of a ſmall quantity of Air ints the 
Globe, the Light wholly diſappear d in that part 
cover d with the Sealing-Wax, and not in the 
other. | 4 
When all the Air was let in, the Hoop of 
Threads being held over the Glaſs, the Threads 
were attracted at greater diſtances, by that part 
which was coated with the Wax, than by the o- 
ther. But even then, when all the Air was ex- 
Hayſted, the Wax would attract Bodies placed 
near the Outſide of the Glaſs: For in this caſe 
I found, the Threads had their Central Direc- 
tion, tho not ſo vigorouſly, as when all the Air 
was let 1n. | 
But this is further remarkable too, with re- 
ſpet to that State of the Air's Abſence, viz. 
that the Threads would not be attracted, if held 
over that part of the Glaſs which had no Lining 
of Wax on the Inſide: Whereas if they were 
brought within the Sphere of the Effluvia of 
Wax, they would direct themſelves towards it. 
So that in the Courſe of this Experiment, 
there are theſe following things to be taken 
notice of: 


Firſt, 
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Firſt, 4 diſtinct and lively. Repreſentation of 
the Shape and Form of an Object, upon a ſolil 
epaque Body, to which that Object was not in, 
mediately applied; and this by the 217 

olid 


duc d upon the Attrition of another Body ( ſoli 
tho not epaque) to which that Object was in. 
_ mediately applied. 

A Man would have been thought the Ay. 
thor of a very ſtrange Paradox, that ſhould 
have aſſerted this, and at the ſame time con. 
ceal'd the Experiment; which ſhews how and 
which way 'twas done. 

Or, ſhould it have been propos d by way 
of Problem, thus: To repreſent the Figure of and 
an Object (placd behind an opaque Body) upon Impe 
the contrary fide of that opaque Body; and thi ſell. 
without the help of Optick Glaſſes, or any Fo- 
reign Adventitious Lights: Perhaps the Solu- 80 
tion might have been thought impoſſible; or, ity c 
it may be, the very Terms of the Problem it Ft 
ſelf, abſurd and contradictory. it w 

For, the Body on which the Figure is to go 
be feen, muſt be an opaque one, (by the Hy- ad 
potheſis;) and the Object it ſelf plac'd on the as ( 
contrary ſide to that which it is ſeen on: So 
that either the Light muſt Ze trauſmitted thro 
this Body, and then 'zis not opaque, which is 
contrary to the Hypotheſis ; or elſe the Light 
muſt ot be tranſmitted, and then 20 Figure 
could be ſeen + For all diſtributions of Light by 
Optical Artifices, are excluded by the firſt Sup- 
poſition. But 
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But we fee, this is not only poſſible, but al. 
ſo plain Matter of Fact. 2285 

From whence, I think, it may be uſeſul to 
obſerve, That many odd Effects and Appearances, 
which we may argue very plaufibly to our ſelves, 
againſt the Poſſibility of ; and ſeem to find down- 
right Abſurdities and Contradictions in; may 
jet be brought about by the genuine Forces of Na- 
ture, acting in convenient Circumſtances, upon 
proper and ſuitable Bodies. 0 

And from hence; That we do not, upon 
ſuch occaſions, proceed to conclude too pe- 
remptorily, what may or may not be done; 
and think, that every Difficulty or Apparent 
Impoſſibility to us, is a real one to Nature it 


ſelt. 


Secondly, The uniform Clarity and Perſpica- 
ity of the Figure repreſented, thro' all the Parts 
of the opaque Body, (viz. the Wax,) on which 
it was Flap being as viſible in the thickeſt and 
groſſeſt, as in the fineſt and thinneſt parts of it; 
and on thoſe which lay out farther from the Glaſs, 
as on thoſe which adher d more cloſely to it. 


Thirdly, 4 total Diſappearance of Fre 
in all that part cover d with the Wax, upon the 
Admiſſion of a ſmall Quantity of Air ; and its 
Continuance in the other parts of the Glaſs at 
the ſame time. | 


Both 
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Both theſe laſt-recited Heads do alſo furniſh 
ſomething that looks pretty ſtrange. | 
Here's a Figure tranſmitted thro the moſt 
Denſe and Compact parts of an opaque Body, 
with the ſame Facility and Advantage to the 
Eye, that it is thro' thoſe which ſhould ſeem 
the moſt eaſily pervious to the radiant 
Matter which is to form the Repreſents. 
tion. % | 
Again: Here's a zotable Diſtinction obſerva. 
| Ble in the Lights produc d. They were ſuch, 
that one and the ſame Cauſe deſtroy'd the one, 
and left the other untouch'd. The Air ſwept a- 
way all which aroſe from the parts lin'd with 
the Wax; whilſt the other Regions of the Glaſs 
preſervd their Light without any diminution. 


Fourthly, The more ſtrong and vigorous At. 
tration from that part of the Glaſs lin'd with the 
Wax, than from the other: Which was mani- 
feſt by the extent of the Attractive Power, 


5 from thence to greater diſtances than what the to fe 
A other would reach to. | - 
4 Fifthly, The Attraction and Central Directi. on 
on of the Threads to the Wax, even while the Pay 

Globe was exhauſted of its Air. Ego 

This anſwers to a like Phænomenon of the Way 


Load. ſtone; whoſe Effluvia will work their Ef. EM: 
fet, even when the Stone it ſelf is plac'd in 
Vacuo. So here the Threads were puſhd to- 
wards the Wax, when at the ſame time it was 
included 
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jncluded in a Glaſs, whoſe Air was drawn out. 
were leſs vigorouſly drawn in this State, than 
tber all the Air was let in; whereas all Mags 


netick Attractions are (at the leaſt) equally 
ſtrong in Vacuo, as in the open Air. #1 


Attraction to that particular part of the Globe, 
which had the Wax on the Inſide, (during that 
WH fate of the Air's abſence.) 


Theſe things thus obſerv'd ; we may now 
| reaſon a little upon em, in the modeſt way of 
Enquiries, _ 3 | 


1. May not one Body attract (and as it were 


imbibe) the Effluvia of another contiguous Body; 
eſpecially when Motion and Warmth have made 
an eafte paſſage for ſuch Effluvia into the Inter« 
ſlices of that Body, whoſe attraftive Power tends 
to fetch them thither 2 © 


2, Might not (therefore) the Sealing-Wax, 


by vertue of that Law, incorporate with it ſelf - 


the Luminous Effluvia.emitted from the contigu- 
ous Glaſs 2 Glaſs gives a free paſſage to the 
Effluvia of Sealing-Wax : May not Sealing- 
Wax (on the other fide) as freely admit the 
Effluvia of Glaſs ? | 


4- Sup · 


But then here's this difference, that the Threads 


Sixthly, The Limitation of the Sphere of 
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3. Suppoſing the Body of the Sealing Wax 


thus charg d and repleniſh'd with the Luminous 
Effluvia of the Glaſs ; Would it not in that 
ſtate appear Luminous it ſelf. Do not all Bodies 
that ſhine, do ſo by virtue of Lucid Matter 
lodg'd in them ; and in ſome degree, more of 
leſs forcibly darted from 'em 2 Why ſhould not 
Wax, every where replete with ſhining Cor. 
puſcles, appear ſhining, as well as Wood chargd 
with Fiery Parts, gives us the Senſation of 4 
Burning Coal; or Smoke throughly heated, that 
of a lively Flame: | 


4. What zs it to be pellucid, but to tranſmit 
Light receivd ? And does not the Wax thus 


tranſmit the Luminous Matter attracted and im. 
bib d from the Glaſs? 


5. Has not the Wax (therefore ) in this ſtate 
a ſort of 7, ranſparency 2 I ſay, in this ſlate : For 
the Property is limited to the preſent Circum- 
ſtances of theſe Bodies concern'd in the Ex. 
periment ? | 


During the Attrition, there is an Eruption 


of Luminous Effluvia from the Body of the 
Glaſs. 

Does not the Attraction take place, as ſoon 
as the Matter to be attrafted is furniſhd by the 
contiguous Glaſs ? Is not the Wax ſaturated 
with Light as ſoon as the Attraction commen- 
ces? And when the Wax is ſaturated with 

| Light, 


Light, « 
is, does 
the Lig 
dium 2, 
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Light, does it not then appear luminous? (that 
is, does it not communicate ſome Parts ot 


the Light revived, to the circumjacent Me- 
dium ?) 


6. Since therefore the Sealing-Wax in this 
ſlate, is not to be conſider d purely as an opaque 
Body, which oppoſes the Tranſmiſſion of Light 
(as it really is in all other Circumſtances) but 
15 a Body every where pervious to the Lucid 
Matter emitted from the neighbouring Glaſs ; 
May we not from hence conceive, how the Figure 
of an Object placed on the one fide, may be repre- 
ſented on the contrary fide thereof, (namely, that 


Spectator? Why ſhould I not as well ſee my 
Hand plac'd on the Glaſs, whilſt the Wax is 
thus open to the Luminous Effluvia ; as ſee it 
when I place it behind any ordinary tranſpa« 
rent Body whatſoever ? 


7 


In a word ; tis plain matter of Fact, that 
the Figure of the Hand u ſeen on the contrary 


fide of the Wax. And tis demonſtrable from 


the very Circumſtances of the Experiment, 
that That Figure is not form d there by any of the 


common Ways of picturing Objects by Reflected or 


Reſracted Light. 

The Figure therefore is tranſmitted through 
the Body of the Sealing- Wax. But no Species 
or Picture can be tranſmitted thro an Opaque 
Body, while it continues to be Opaque ; that 


is, while it continues impervious to the Rays of 
Light. 


ide which is turn d towards the Eye of the 
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Tight. Therefore the Wax muſt, at that tine; 
be in the contrary ſtate ; that is, pervious to the 
Luminous Matter. N 
This Luminous Matter is originally emitted 
from the Glaſs in the Act of Attrition; but how 
it ſhould paſs from thence into the Body of 
the Wax, without an Attractive Force bringing 
it thither, I cannot, at preſent, tell how to 
conceive, = 3 


7. Qu. Whether the Figure was not as Di. 
ſtinctly form'd on the thickeſt, as on the thinnef 
Parts of the Wax, upon account of the Quantity 
of Luminous Effluvia every where attracted in 
proportion to. the Quantity of attracting Matter? 
And whether it was not upon account of the 
very ſmall (Comparative) Difference between 
the Diſtances of the fartheſt and neareſt Parts of 
the Wax, with reſpect to the Glaſs ; that the Lu- 
minous Matter was pretty equally drawn to both, 
and ſo the Appearance became (to Senſe) equal. 
diſtinct on both? Or, that the Yibratory Motion 
of the Effluvia at their Eruption from the 

Glaſs, might bring them as well within the 
Attractive Sphere of the remoteſt, as the nea- 
reſt Parts of the Wax? ? 8 


8. 1s not the more ſtrong and vigorous Attrac- 
tion from that Part of the Glaſs lind with the 
Wax, cauſed by the united attractive Forces of 
the Glaſs aud Wax? 


An 


( 
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n Account of ſeveral Experiments about 
of the Aſcent of Liquids, between the 
_ nearly contiguous Surfaces of Bo- 
dies; hd: wh 
* Henever we give Natural Cauſes an 
0 Opportunity of exerting themſelves 
y in tlie ſame or fimilar Circumſtances, we have 
1 fcaſon to expect the ſame or ſmilar Effects. 
ö If any Phænomenon be the Reſult of fuch 4 
n 
f 
bo 


Principle of Power in Nature, upon ſuch or ſuch 
an Application or Diſpoſition of External Mat: 
ter; then, when the like Diſpoſition is made 
again, there's little doubt of the Appeatance 
, of the ſame Phxnomenon. Some Effects in- 
deed, there are, plainly reſtrain'd and conſigu d 
! to ſome particular Qualities of Matter; as the 
e Phænomena of Light and Electricity (before 
e 
| 


diſcours'd of ;) which don't ſucceed in all Bo. 
dies alike. Others depending upon a far more 
General and Comprehenſive Cauſe, require no 
more, in order to their Appearance, than Fit 
Circumſtances, or a convenient Diſpoſition of 
Bodies, with reſpet to one another; and ſo, 
things being brought within the Sphere of rhat 
Cauſe on which ſuchEffeas depend, they are im- 
mediately produc'd of courſe, by ſome Univer- 
al Eſtabliſn d Law of Nature. Ofthis latter ſort, 

N if 
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if I do not greatly miſtake, are thoſe Phæno 
mena which we have now under conſideration. 

The Experiments made upon the Aſcent of 
Liquors in ſmall Tubes, gave me an occaſion to 
think, what Varieties might occur upon the 
making the Experiment, after a manner diffe. 
rent from what before had been us'd : And what 
Succeſs I have had in theſe Trials, I have here 
given a large and particular account of, under 
the following Heads. In all which the Philo. 
ſophical Reader will diſcover an exact Unifor- 
mity of Appearances and Effects, conſequent 
upon the Similar Circumſtances and Conditions 
of External Bodies. 

Here were no ſma// Tubes made uſe of inany 
of theſe Experiments: But when Bodies were 
placed together in ſuch a manner, that ſome- 
thing equivalent to ſmall Tubes would neceſſa- 

rily reſult from their very Poſition, with reſpect 
to one another; then the ſame thing would 
always come to paſs, that would have done, had 


_— ſmall Tubes themſelves been made uſe 
Ol, | 


Expert: 


ce ff Exper iment 1 


Of rhe Aſcent of Liquor between two Glaſs 
Planes in the open Air. *: 


I Procur'd a couple of Glaſs Plaxes, which 
J were part of a broken Looking Glaſs, 
being about ſeven Inches long, and one Inch 
and an half in breadth. . Fats 
Now though theſe, when clapp'd together, 
were very cloſe, as ſeeming to touch in many 
Parts, yet when they came to be immers'd in 4 
Liquid, it would aſcend between them: As was 
manifeſt upon their Separation, when they 
were found actuallj wet on all their Parts: 
But this Liquor being ſo thin and colourleſs, 
I the Aſcent of it between the Planes was not 
Mo eaſſiy diſcernible. 
| Wherefore, to make it more obvious, I 
put a ſmall Piece of Paper on each Corner, 
by which means they were ſeparated by as 
Wnterval equal to the Thickneſs of the Paper, 
roy they came to be apply'd to one ano- 
ther. 
| This done, I plung d one End of them un- 
der the Surface of a ffrongly-tinged Liguor; 
vpon which it began immediately to aſcend, 
N 2 but 
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but not with that Swiftneſs as in ſmall Tubes: 
However, the Motion of it was very odd 
being ſometimes higher in one part than in an. 
other, and ſhooting out very pleaſantly into 
diverſe Branthes ; which it continu d to do, till 
it had reach d its greateſt Height. 

But the Height of its Aſcent varied accord. 
ing to the diſtance of the Planes. For if inſtead 
ot one Piece of Paper on each Corner, two were 
laid there, the Liquor would not mount ſo high 
in the latter caſe, as in the former, when * 
Planes were ſeparated only by a angle Paper. 
And then, if the Planes were any ways declin d 
the Liquor would ſtill ſpread it {elf farther and 
farther, in proportion to the Degree of Declina- 
tion. © 
And, upon ſeveral Trials, this all ſucceeded 
much aſter the ſame manner, 
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| 5 — . 
. Experiment II. 

1 The ſame in Vacuo. | 

d EP e LS 

e Eing willing to try the Aſeent of the Li- 
h quid between the Glaſs Planes in an ex- 


je hauſted Receiver, as well as in the open Air; I 
7. fd the Planes fo to a Braſs Wire (which 
d. pass d thro' the Cover of a Receiver) that I 
1d could make em deſcend at pleaſure. In this 
a- manner I convey'd them into the Receiver, 
together with a Diſh of tinged 88 which 

2d having plac'd on the Pamp, the Gage in a little 
time ſhew'd the Air to be pretty nicely draun 
out. Then I plung d the Plates (ſeparated by 
pieces of Thin Paper, as before) into the Li- 
quor ; which aroſe between them, as in the Open 
4ir. Nor was there any other difference than 
only this; That there appear'd more Intervals 
or Spaces between the Branchings of the aſcending 
Liquid, than when 'twas try'd in the open Air. 
However, when the Air came to be let in as 
rain, thoſe Spaces were filbd up with Liquid; 
Which was now an entire Body: without inter- 
ruption, 8 
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Experiment III. 


The Aſcent of Liquids, between Marble and 


Braſs Planes, in the open Air. 


true as the Workman could poſſibly make 
em: Theſe I joyn'd together dry, and with. 
out any thing betwixt em: Which having done, 
I zmmerſed the lower Edge of em about 2 of 
an Inch below the Surface of the Water, and held 
'em there for ſome Minutes: Then taking em 
out, I found I could not eaſily part em, with- 
out ſliding em one off from the other. But 
having ſeparated them that way, I preſently 
found how far the Water had inſinuated it ſelf 
betwixt them. | 
This Aſcent of the Liquor 7 found, upon vari- 
ous Trials, to be different; but always obſerv'd, 
that when I had newly rubb'd the Planes over with 
Wood-alhes, the Water would aſcend the bigheſt. 
After this, I made uſe of a Pair of round 
Braſs Planes ; which having order'd as before, 
the Succeſs was very agreeable to what it was in 


I Procur'd a Pair of Marble Planes, ground as 
t 


the former Caſe. 

And there's little reaſon to doubt, but the 
ſame thing would happen, if any other ſort of 
Bodies were us'd, whoſe Surfaces are very * 

an 
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and ſmooth, and poſited ſo, as to be nearly cen. 
tiguous to each other. 


3 7" * 


1d Experiment IV. 


The Aſcent of Liquors between two round 
_ Glaſs Planes, in the open Air. 


as 

ke | | 
b. Laid theſe round Planes one on the other, 
ie, without any thing to ſeparate them; and 


of having plunged the round Edge juſt under the 
14 Surface of the tinged Liquor, I obſerv'd, That 
m Wl it immediately ſpread it ſelf thro the whole Sar- 
b. Wl face of them, and reached the extream Parts. 
ut In the other Caſes (before mention d) a 
ly MW freight flat Edge was applied to the Liquid; 
elf but here only a circular one; ſo that fewer 
Parts of the Glaſs were dippd in this Trial, 
i. than in the former, where ſquare and oblo 
d, MW Planes were uſed. Notwithſtanding which 
th difference, the Water mounted upwards, and 
. that in as little time too, as in the former Ex- 
ndperiments. | 
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Experiment V. 


The Aſcent of Water thro! a Tube filld 
with Aſhes, in the open Air. 


Took a Glaſs Tube, whoſe Lergth was 
32 Inches, and the Diameter of its Ca. 
vity near three Fourths of an Inch. To one 
end of this Tube I ty d a piece of Linnen Cloth, 
and then fill d it with Aſbes, which had been 
fifted thro' a pretty fine Searſe. As] put in 
the Aſhes by ſmal/ Quantities at a time, I 
rammꝭd them down ſtrongly with a Rammer, 
whoſe Baſis was very little leſs than the Bore 
of the Tube; by which means I crouded them 
together, as cloſe as was poſſible. When the 
Tube was full, I ty'd over that end of it (by 
the Neck) a thin limber Bladder, (which I freed 
from all its included Air) in order to receive 
that Air, which I expected would be forc d 
thro' the Aſhes upon the Aſcent of the Water. 
This done, I plung'd that end of the Tube (to 
which the Linnen was ty'd } under the Surſacg 
of the Water in a Glaſs ; and found that the 
Water did preſently begin to riſe. The very 
firſt Aſcent was pretty conſiderable; For in 
the Space of 16 Minutes it had got up near 
ans pions — 
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one Inch and three Fourths. But as it ag. 
vancd ſtill higher, its progreſs was ſlower, and 
that in ſuch Proportions as here follow. 

At the end of 24 Hours, it had riſen bur 
to 16 Inches ; the Bladder at the top being then 
wear half fil d with the Air, which had quitted 
the Aſhes as the Water paſs d thro' them. 
But here happen'd an Accident, which 'pre- 
vented any farther Obſervation of the Swelling 
or Diſtention of the Bladder by this expel d Air: 
For the upper part of the Tube (to which the 
Bladder was ty'd) being crack'd round, ſoon 
after dropd off. However, this hinder'd not 
the Continuation of the Experiment with reſpect 
to the Aſcent of the Water. For at 24 Hours 
from the /aſt Obſervation, I found it had gas d 
6 Inches more in Height. And 'twas very ea- 
ſie to trace it in all its Motions, by tbe change 
of Colour the Water gave thoſe Parts of the 
Aſhes it paſs d through, which renderd them 
very diſtinguithible from zhoſe which were yet 
dry. 141820 
When 24 Hours more were compleated, 
the Water had riſen four Inches and an Half, 
and ſomething better. And at the ſame di- 
ſtance of Time again, it had aſcended three 
Inches higher. The ſucceeding 24 Hours 
brought it two Inches higher ſtill; and now 
it was gotten within Halt an Inch of the Top 
of the Tube. In the Space of ten Hours more, 
it finiſh'd that little remaining part, and reach'd 
the Extremity of the Tube compleatly. Me: 

| uc 
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Such was the Progreſs of the Water, and 
at this rate did it make its way thro the 
compact Body of the Aſhes with which the Tube 
was fill d. 1 5 9 

Having finiſhd this Obſervation, I then re. 
ſolv d to know, what quantity of Water the 
Aſpes had abſorb d; in order to which J pro- 
ceeded thus. I weigh'd a Glaſs of Water ve. 
ry nicely, .and pour d part of it into the Glaſs; 
wherein the Tube had all along ſtood, zl! it 
reach d the Mark at which the Water ſtood, 
when the Tube was firſt immers d in it. Then 
| (weighing the remainder) I found the Quantity 
of that pour d forth (which was therefore equal 
to that abſorb'd by the Aſbes) to weigh 1792 
Grains; which is pretty nearly that of the 
bulk of ſeven Cubical Inches. Now the Capa- 
city of the Tube (its Diameter being three 
Fourths of an Inch, and its Height 32) was 
about 14 Cubical Inches: So that the quanti- 
ty of the Water equal to about one half the 
. of the Tube, was drank up by the 
Alhes. 


1 ſhall now take notice of the 'Particulars 
occurring in this Experiment, which ſeem to 
me to be well worth Obſervation : And theſe 
I ſhall offer here by themſelves ; intending to 
make ſome general Remarks upon this whole 
Claſs of Experiments, after J have related all 
the Experiments that belong thereto, 


Firſt, 
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Firſt, Tho' the Aſhes were ramm'd fo very 
cloſe together, yet the Interfticies of them were 
capable of admitting a'Quantity of Water equal 
to half the Content of the Tube. For the Con- 
tent of the Tube was but little more than 14 
Cubical Inches, and the bulk of Water ab- 
ſorb d was as good as ſeven ; as was but now 
obſerv d. 


Secondly, The Progreſs of the Water through 
the Aſhes was very d:/propertional to the Times: 
Becauſe 'twas found, that in the equal Inter- 
vals of 24 Hours, it made its way according 
to the following Series; viz. 16, 6, 4 5, 3, 2, 
(and in the laſt 10 Hours) half an Inch. 


Thirdly, The Force with which the Water 
made its Aſcent, was very conſiderable; be- 
ing ſuch as was ſufficient to overcome the Reſi- 
ſtance of the Air impriſond in the Interſtices of 
the Aſhes, and to drive it away before it, to- 
wards the upper Part of the Tube. 

Now tis plain the Reſiſtance of the con- 
tain'd Air, was not a very ſmall one, from 
hence, that it was ſuperzor. to that Force by 
which the Thorax is contrafted, and the Air 
thrown out of the Lungs, in a ſtrong Expirati- 
on. Becauſe when I endeavourd to force Air 
by my Breath, thro' the Tube mot above half 
fd with Aſhes, I could not preſently fatisfie 
my ſelf that 1 did do it: Whereas we ſee the 

Water 
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Water eaſily made it ſelf a Paſſage, when the 
Tube was not only quite full, but alſo the 
Aſhes were preſs d together, as hard and cloſe 
as poſſible. V2 
But to put it out of all doubt, that the af. 
cending Water did actually meet with and o. 
vercome ſuch a Reſiſtance as what J ſpeak of, 
viz. That of Air lodg d in the Interſtices of the 
Body it paſs d thro ; let it be obſerv'd in the 
next place, | | | 


Fourthly, That it was vifible by the gradual 
Intumeſcence of the Blidder at the Top of the 
Tube, that the Air was really protruded out 
of the Aſhes by the Water as it aſcended 
along. 

I believe none will Attribute this Swelling 
of the Bladder to any other Cauſe than the 
Force of ſome included Air, which ſtretch'd 
it, and plainly endeavoured to get away by 
ſo doing. And that it was forced out of the 
Aſhes by the Water, is as obvious as any 
thing can well be; ſince there could be no o- 
ther poſſible Cauſe that ſhould expel it at 
that time. And befides, in that it gathered 
more and more in the Bladder, as the Water 
advanced higher and higher, by that means it 
plainly pointed out the Cauſe which forced it 
thither. 


Fifthly, 
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Fifthly, The Water roſe not only in the 
Aſbes adjoyning to the inward Surface of the 
Tube, but alſo thro the whole Body of it, and 
that equally too, (as appeard upon exami- 
nation. 1 | 

Whatever therefore were the Cauſe of 
the Water's Aſcent, that Cauſe ated uniform- 
ly, fince the Water was in all parts and places 
equally influenc d by it. | 


Sixthly, The bulk of Air forc'd out of the 
Interſtices of the Aſhes, by the Water, we 
may conclude (and I think rightly) to be 
equal to that of the Water which ſupplied its 
place. And if fo, then 'twas as much as half 
the Content of the Tube, or pretty nearly as 
much as the Bulk of Aſhes therein contain d, 
{as follows plainly enough from the et Ob- 


ſervation.) 


Seventhly, The Aſcent of the Water was by far 
ſwifter, when there was a much greater quantity 
of impriſon'd Air to oppoſe its Paſſage, by reaſon 
of the longer Column of Aſhes (in which that 


Vas contain'd) than when it had made more 


way, and (by getting higher in the Tube, having 
ſhorted the Column of Aſhes) had a leſs quantity 


ol Air to rſieſt it in its Motion upwards. 


Query 
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Query 1. Does not this Phænomenon of 
the Aſcent of the Water through the Interſtices 
of the Aſhes, amount to the very ſame Caſe with 
that of its riſing in ſmall Tubes, or between tui 
Glaſs Planes? Do not the Particles of this 
Marter, by their little Hollows and Intervals, 
form a Congeries of minute ſlender Pipes, ot 
Surfaces very nearly approach d to each other; ſo 
that the Liquid riſes in each Cafe by virtue 
of one and the ſame Cauſe? 


Query 2. Why is the Aſcent of the Water 
flower, the higher it riſes in the Tube 2 
Tis evident, that at firſt there is mote in- 
tercepted Air to be remov'd out of the way, 
than afterwards, when the Water has ſhortned 
the Column of Aſhes. | 
Is it therefore true, that the Water does at 
firſt actually meet with a more powerful Reſiſtance, 
and notwithſtanding riſes with more Velocity, 
than when tis leſs rejiſted ? Or, ſhould we not 
rather conclude, ' that it does indeed meet 
with leſs Reſiſtance at firſt, than afterwards; 
and therefore. that this intercepted Air is not in 
reality that Obftacle, which at firſt fight it ap- 
pears to be ? 4-5 


Query 3. Whether the encreaſing Weight ol 
the Water, as it aſcends, may not be eſteem'd 
the Cauſe of the diminution of its Velocity ? 
Becauſe, from Statzck Principles, the ſame 
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Power moving different Weights, ſhould pro- 
face different Rates of V ee 


Re m — * as _— * — „ 2 
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Experiment VI. 


The Aſcent of Water thro Aſhes is 
Vacuo. 


Aving fill'd a Tube about 10 Inches in 

Length with Aſhes, (as before) it was 
"IF in a Receiver, and the Air exhauſted. 
Iuffer'd it to ſtand ſome time in that ſtate, 
td give liberty to the Air containd in the 
Ales to get away: Then plunging the lower 
End of the Tube under the Water, I found 
(according to my Expectation) that the Water 
ne much faſter in that very much rarefied 
| Medium, than in the open Air. Becauſe, in 
out four Hours time, it had mounted as 
ph as it could go, having compleatly reach d 
le Top of the Tube, 

80 — comparing the Reſult of this Trial 
vith the former, we find that Here was a 
height of 10 Inches ſurmounted in 4 Hours; 
Wereas There 32 Inches took up 130 Hours 
aich! it. 


By 
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By which Account it appears, that thi 
Heights are in the Proportion of 3+ to 1, by 
the 7imes as 325 to 1. So that the Watet 
was more than 32 times as long in going (in 
Common Air) a Space triple to that which 
was finiſhd in Vacuos. 
But this Eſtimate of the ſwiftneſs of ths 
Water's Aſcent would have been more exaq, 
had it been obſerv'd, at what time preciſely 
the Water reachd the ſame Height in both 
Tubes. Ex. gr. As here in Vacuo, the Tube 
made uſe of was 10 Inches long; ſo if it had 
been obſervd, in the other Cale, at what tiche 
the Water had reachd 10 Inches in that Tube 
alſo, (as it was obfervd at waat time it roſe 
16 Inches, vis. at the end of 24 Hours) then 
the Proportions of theſe different Times in 
which the Water had aſcended to the fame 
Heights in both Tubes, would have given! 
nearer account of the Yelocities. For il the 
Motions were equable, the Velocities would 
be juſt reciprocally, as thoſe Times. But if 
they were not uniform, yet the rate ot the 
Swiltnefſes may be more nearly gueſsd at, by 
taking the Liquid at the ſame Height in eack 
Tube, than at diflerent Heights. 
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Experiment VII. 


The Aſcent of Liquors in ſmall Tubes, of 
unequal Thickneſs, but equal Bores 
or Cavities. 


Aving procurd Two Tubes, the Dia: 
"3 $3 meters of whoſe Cavities were as near- 
ly equal as they could be made, but one at 
laſt ten times as thick as the other; I put 
them into the forementioned 7izged Liquor. 
The Reſult was, That there was no difference 
tobe perceived between the Heights the Liquor 

hid aſcended to in each Tube. 
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Experiment VIII. 


The Aſcent of various Liquors between 
two Square Glaſs Planes. 


Try'd this in Spirit of Wine, Oil of Turms. 
tine and Common Oil. 4 | 

All theſe roſe between the Planes, as the 
Tinged Water did. The Difference lay i 
this, that they all aſcended in an Entire Bod 
from one (ide of the Planes to the other, with 
out thoſe Interruptions and Intervals, whic 
generally happen when the Water | aſcends 
And this, even tho' the Planes were held tc 
gether, without any thing to ſeparate them WM 
and not only ſo, but alſo Forcibly prels'd to 
gether : In which caſe they muſt needs toue 
in many Parts. And notwithſtanding that 
the Courſe of the Liquor ſeem to be perle 
ctly uninterrupted. | 

There was a remarkable Difference betwee 
the Times ſpent by the Spirit of Wine, and thi 
Oils, in their Aſcents. 

The Common Oil mov d extreamly Aaggiſbi 
in compariſon with the Oi ot Turpentine and 
Spirit of Vine; inſomuch that the Forme 
was near an Hour in riſing as high a 
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| the Two Latter would do in leſs than half 5 
Minute. 5 


Having now given an Account of the Ex. 
periments themſelves, and ſubjoynd what 
» Remarks had a more immediate relation to any * 
ok them in particular; I ſhall now make ſome 
peneral Obſervations upon the whole, and then 
conſider how the Phenomenon it fel may be 
ſolv d. * 
Firſt of all then, we e find, that this Phezgs- 
menon of the Aſcent of Liquors (between the 
Surfaces of nearly contiguous Bodies) lite that 
in ſmall Tubes, does no way depend upon any A- 
ſtion or Influence of the Air. 
For in all theſe Trials, the Liquor roſe with 
is much eaſe and freedom 1 in an exhauſted Re. 
teiver, as in the open Air: But in one Caſe par- 
ticularly, it alcended with a vaſtly greatef 
Velocity in ſo thin a Medium as that we call 
Vacuum, than under all the Preſſure and vigo- 
rous Action of common Air. 
There was indeed, ſome difference, with _ 
teſpect to the Branching and Spreading of the 
Liquor in its Aſcent ; but this is a trivial 
Conſideration in compariſon with what ought 
thiefly to be regarded in this matter, and rhat 
is the Height and Force of the Liquor; which, 
without the Air, will be at leaſt (to ſay no more 
than that) as conſiderable as wth it. 
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Q 2. Secondly; | 
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Secondly, Some Liquids riſe after a manner 
very different from what others do. 


This is plain upon theſe two accounts : 


r. Some Liquids, as they riſe, branch them- 
ſelves into various little Streams or Rivulets, 
and by that means leave (to all appearance) 
vacant Spaces and Intervals betwixt them: 
After which manner 'twas obſerv'd before, that 
the tinged Water roſe between the Glaſs Planes. 
But others again, mount up all in an entire 
Body, from one fide of the Planes to the other; 


as common Oil, that of Turpentine, and Spirit of 
Wine. 4 


N 2. Some aſcend with a prodigious Swiftneſs, 
1n compariſon of others. 


Thus, the Two laſt mention'd Liquors made 
at leaſt an hundred and twenty times as much 
haſte to get up between the Planes, as the for- 
mer did (as is plain from what was before re- 
lated of them.) | 

And perhaps other Liquors may be diſco- 
ver'd, which may as much exceed theſe in the 
het of their Aſcent, as they did the con- 
mon Oil. | 


And, 


. 


( 


And, it may be, all imaginalle Proportions 


of Velocity, may be anſwer d by thoſe of Li- 


er, (of ſome ſort or other) aſcending thus 


etween the contiguous Surfaces of Bodies, or in 
ſmall Tubes. For the Cauſe of this Phanome- 


non (if 1t be what I take it to be) is capable of 
producing an infinite diverſity of Effefts, accor. 


ding to the Difference of the Matter it has to 
work upon. 3 


Thirdly, Liquids aſcend not only in perpen- - 
dicular Directions, but in all imaginable Augles 


ef Obliquity to the Horizon. 


For when the Experiment was made with 


the round Planes, rhe tinged Liquor immedi- 
ately diffuſed it ſelf to the Extremities or Edges 


of them, every where through the whole Cir- 


cumference. 
Now the Liquid could rife perpendicularly 


but in one Direction only, vzz. that which we 


may conceive to paſs through the Center of 


the Two contiguous Circular Planes. In all 


the other Directions it muſt aſcend obliquely, 


diverging juſt as as an infinite Number of 


Chords in a Circle, drawn from the End of the 


ſame Diameter. 


. 


And ſuppoſing it reached all Parts of the , 
Circumference at the ſame time (as it did, 
without the leaſt difference to ſenſe) we have 


then here, as it were, the Reverſe of Galileo's 
famous Propoſition, about the Equitemporance 
3 | OUS 
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eus Deſcents of heavy Bodies in the Chards of 
a Circle : For in this Caſe, the aſcending Li. 
guid deſcribes them all in equal times, as in 
that Caſe, the deſcending Solid does. And if 
the one aſcends and the other Tear by virtue 


of one and the ſame Cauſe (as I cannot forbear 
thinking but they do) then tis no wonder that 
there ſhould be ſuch an Agreement betwixt 
them, and that the ſame Cauſe ſhould produce a 
fimilar Effect, both in $9lids and Liguids, when 
fimilar Circumſtances are ſuppos d on both ſides, 
And it all amounts to no more, than Attraction 
upwards in one caſe, and downwards in the o. 


ther; and this in the ſame ſort of Figure too, 


= namely, a Circle. | 


 Fourthly, This Phænomenon is not confind 


to any oue particular ſort of Matter. 


The Liquids roſe, not only between the 


Glaſs, but the Marble and the Braſs Planes too. 
And there's no doubt, but had the Experiment 
been made with Planes of various other ſorts 
of Matter, it might have ſucceeded in like 
manner, Tis poſhble, that ſome Liquids may 
not riſe between the Surfaces of ſome Bodies, 
which others will riſe freely between : Nay, 
I-know not, whether inſtead of riſing, they 
may not be ſunk and depreſs d. One and the 
ſame Cauſe acting in different Circumſtances, 


1s capable of producing a great variety of 


= 
, . 
o 
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Fifthly, A greater quantity ef Matter contri- 
butes nothing to the rifing of the Liquid. + 

This is plain from the Experiment of the 
two Tubes of equal Cavities, but unequal 
Ti hickneſſes. And by a parity of Reaſon, the 
Thickneſs or Thinneſs of the Planes ſhould 
produce no alteration, with reſpect to the Li- 
quors aſcent between them. N 


Sixthly, The the Aſcent of the Liquor is fa- 
vour d and promoted by ſmall Particles of Mat- 
ter laid in its way. © = 

Thus the Water aſcended higheſt, when the 
Planes were rubb'd over with Wood: Aſhes. 
Perhaps other Matter might be as great an 
Impediment; or give more aſſiſtance to ſome Li- 
quors in their Aſcent, than to others. But theſe 
and many other things, (which wow 7 can bat 
hint) may perhaps, ſome time or other, be 


propos d as Subjects of farther enquiry. . 


Having made theſe Obſervations (General 
and Particular) upon the ſeveral EXPERI- 
MENTS propos'd,the next thing is the Solution 
of the Phanomenon it ſelf. And here I make ne 
ſeruple, to reduce all the Varieties mention d 
to the ſimple Caſe of ſmall Tubes; becauſe 
they all of them (as is plain by conſidering 
= Circumſtances) amount to no more than 

at. 
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For example: Thetwo Glaſs Planes in theſe 
Experiments, being plac'd very near one-ano. 
ther, compoſe a Tube of the Form of a Paral. 
lelipiped, whoſe thickneſs is exceedingly ſmall, 
So that therefore, havingfound a Solution for the 
Phenomena of {mall Tubes, the ſame may ea. 
ſily be accommodated to all the reſt, 

To proceed then; It appears evident to me 
that the Principle we ought to have recourſy 
to iu this Caſe, is no other than that of Ate 
traction. | 

A Principle which governs far and wide in 
Nature, and by which moſt of its Phænome- 
na are explicable.' I know very well there 
have been Attempts made, to ſolve this Ap. 
pearance diverſe other ways. Some have ar. 
gued from the impeded or diminiſhd Action of 
the Air; others from the Innixion-or Reſting 
of the Parts of the Fluid, on the Pores and 4/- 
perities of the Glaſs 3 others again from the 
Congruity and Incongruity of the Parts of Mat- 
ter one to another. This /aſt Notion, without 
farther explication, is ſomewhat more unin- 
telligible than the two former: And tho per- 
haps they are all of them wrong, yet the Firſt 


Two ways of ſolving the Difficulty have this 


Advantage aboye the other, that they are per- 
Jpicnouſly Falſe ; whereas this latter is more 
myſteriouſly ſo, leaving the Underſtanding in 
{ome doubt, whether it may be True, or no; 
becauſe of the hard Words of Congruity and 
Incongruity, which being not explain'd, may 
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poſſibly carry ſome better meaning along with 
em than they ſeem to promiſe. If it ſhould- 
be thought that Attraction is a Word no leſs 
hard and unintelligible than the former are, I 
can only ſay this, That tis plain Fact that there 
is a Power in Nature, by. which the Parts of 
Matter do tend to each other ; and that not on- 
ly in the larger Portions or Syſtems of Matter, 
but alſo the more minute and inſenſible Corpuſ- 
cles. And that the Law which obtains in the 
former Caſe (viz. amongſt the greater Bodies 
of the Univerſe) is fully determind and ſet- 
tled, namely, that the Attraction or Centri- 
petency decreaſes reciprocally, as the Squares 
of the Diſtances (of the Attracted from the 
Attracting Bodies) do encreaſe. But the Lau 
by which the ſmaller Portions of Matter tend, 
to each other, is not ſo compleatly ſettled 
but leſt yet for further diſcovery. ; only tis 
known, that it muſt be very different from 
the other, and that the attractive Forces here 
do decreaſe in a greater proportion than that 
by which the Squares of the Diſtances do encreaſe: 
but the nature of that Proportion, or how 
complicate it is, or what Varieties there may 
be in it, is not yet accounted for; nor will 
nor eaſily, becauſe of the ſeeming invincible 
Dificulties that attend the making Experiments 
and Obſervations requiſite to ſettle ſo nice a 
Point. Only the Fact it ſelf is paſt diſpute, 
and the Diſcoveries made by that very great 
Man, Sir ISAAC NEWTON, (the He- 


nour 


( 202 
woar of our Nation and Royal Society) have ſet 
both theſe Laws of Attraction thus far, in 1 
very clear Light to all that will 75 thei 
Eyes to fee them. | 

Now ſince we are certain there is fuch 2 
Principle in Nature, and one ſo Extenfry 
and Predominant too, as that of Attraction; ] 
think it would be a ſatisfactory Proof enough 
of the Intereſt of that Principle in this Phæno. 
menon, to ſhew that it may be handſomly ac. 
counted for by it, without being forc'd upon 
any of thoſe obſcure precarious Suppoſitions, 
which in other Solutions a Man can't well 
avoid. 
However, before I do this, T ſhall argue the 
Point another way, and by ſhewing ſome 
remarkable Agreements of this Phænomenon, 
with others in which Attraction is moſt evi. 
dently concern d, do ſomething, I hope, to 
perſwade a belief of the en oy the ſame 
Cauſe here alſo. 


What I propoſe t to conſider at polka is 
the Magnet or Loadſtone, ſome of whoſe Ef. 
feats coincide with thoſe of 1921 Tubes to a 
Wonder. | 


1. A Loadſtone of any. Form whatſoever, 
will attract roy. 
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So we find that Bodies ſet together after * 
ny manner, or in any figure whatſoever ſa 
they do but compole a {mal Tube, or what is 
equivalent thereto, will give occaſion to the 
Liquor to aſcend between their Surfaces. 


2. The Magnet exerts its force as well in 
Vacuo, as the open Air. A ax 2 

And we find that Liquids riſe as freely in 
the one as the other of theſe; in the moſt 
thin and rarefied Medium, as well as the moſt 
groſs and denſe. N 


3. Small Loadſtones, for the generality, have 
a frongeMetractive Power (in proportion to 
their bulk) than the large ones have: And fo 
ſmall Tubes will make the Liquid aſcend higher 
than great ones will. And as the inward Ca- 
vities and Surfaces are leſſen d, ſo the Liquid 
will riſe higher and higher. 


4. If a Loadſtone be divided into ſeveral 
parts, or ſmall Loadſtones, theſe little ones 
(uppoſing the virtue of the Stone to be e- 
quably ſpread thro' the Body of it) will all to- 
gether ſuſtain a vaſtly greater weight of Iron, 
than the one great one alone betore would 
do; tho' taken collectively, they contain ve- 
ry nearly the ſame quantity of Matter with 
1 ** 5 _ 


So 
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So, were a Tube of a very ſmall Bore, but 
a great Thickneſs, to be divided into ſeveral 
Tubes or parallel Surfaces, the Quantities: of 
Water ſuſtaind in all of them together, would 
vaſily tranſcend that, which was ſuſtaind 
when they were all united together, and com. 
pos d but one ſingle Tube. V1.6 

So that in ſmall Tubes, as well as Loadſtones, 
the encreaſe of Superficies is That on which 
the Encreaſe of the Force ſeems mainly to 
depend. Nor does thu Aſſertion any way thwart 
what was ſaid before, vis. That as the Sur. 
faces did decreaſe, ſo the Aſcent of the Liquid 
would be more and more conſiderable: For 
there J only compard the Effects of Tubes of 
different Diameters one with another; and 
ſhew, that the leſſer Tube has the Advantage 
of the greater: But here I compare the Effects 
of innumerable little Tubes, all made out of one 
fingle Tube, with the Effect of that ſingle Tube 
it ſelf ; and ſhew, that the Encreaſe of Super. 
cies conſequent upon ſuch a diviſſon, gives the 
Aggregate, or Collection of Tubes, (by many 
degrees) the Advantage of a Angle one. 

Now, upon theſe Accounts, I think, I have 
ſome Grounds to believe, that the Phænome. 
na of the Load. ſtone, and of ſmall Tubes, de- 
pend upon one and the ſame Principle in ge- 
neral : For here's a ſurprizing Correſpondence 
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But to proceed. That Attraction T ſpeak 
of (as the Cauſe of the Aſcent of Liquids in 
ſmall Tubes) I make to proceed (mainly, if 
not ſolely) from the Innermoſt or Concave Sur- 
face of ſuch a Tube; and not from the So/idity 
or (uantity of Matter which it contains. And 
a Proof that this is ſo in Fact. may be deduc'd 
from the Experiment of the Two Tubes before- 
mentioned. But more than this, that it like- 
wiſe ought to be ſo, appears from hence, That 
the Attractive Power of ſmall Particles of Mat- 
ter ads only on ſuch Corpuſcles as are in contact 
with them, or remov'd but at infinitely little Di- 
ſtances from them. | 

Upon which account, I think, I may ſay, 
that the Remoter Surfaces of,-the Tube, be- 
tween the innermoſt or Concave one, and the 
outermoſt or Convex one, do contribute nothing 
to the Effect; that is, the Liquid is not influ- 
encd by any Attraction of Theirs. 


Theſe things premisd, let us in the next 
place conſider how this Phænomenon may be 
accounted for by Attraction: That is, How the 
Liquid may riſe in a ſmall Tube, by the Attra. 
ction of the Parts thereof by the Concave Sur. 
face of the Glaſs. - 

Let ABCD bea ſmall Tube, perpendicu- 
larly immers d in a Liquid, whoſe horizontal 
Surface is EQDE. 


The 


| 
. 
| 
| 
' 
| 
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The parts of the Liquid at aa, 46, adjoii. 
ing to the concave Surface of the Tube, ate 
ſtrongly attracted by it, and that in a Directia 
perpendicular to the Sides of the Cylindrict 
Glaſs; or (which is all one) parallel to EF, 
the Surface of the Liquid. | 
Now the Particles aa, 46, gravitating in 
Directions perpendicular to E F, that is, pa. 
rallel to A C and BD, the Sides of the Tube; 
by means of the aforeſaid Attraction, it comes 
to paſs, that the Particles a a, þ 6, have all of 
them a much leſs Momentum or gravitating 
Force, than otherwiſe they would have, were 
the Attraction away. ä } 
Therefore the Parts of the Fluid, which lie 
immediately ander them, aps much leſs preſs'd 
upon, than otherwiſe the Would be. 
And altho the Particles 44 lie farther out 
towards the Middle of the Tube; yet in 4 
very minute and ſlender one (ſuch as we here 
ſpeak of) they are near enough to be within 
the reach of the powerful Attraction of the 
Surface, fo far as to be in fome meaſure influ 
enc'd thereby; either immediately or mediatth, 
by the means of the Particles a4, 5, whiel 
are ſtrongly urged towards the Glaſs, and do 
(by the General Law) attract the neighbouts 
ing Particles 4d, towards themſelves. ; 
Upon theſe accounts, the Momenta of all 
thoſe Particles, comprehended within the Cit- 
cumference of the lower Baſis of the Tube, 
being much leflened ; the Fluid, which lies 
5 directuy 
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iretly under them, is proportionably leſs 
4 refs d. 
hut the Parts of the Fluid ff ff, which lie 
Fetween the Surface ECD F and the Bottom 
t the Tube, at more remote diſtances from 
Ine Sides of the Tube than its Semidiameter: 
Theſe Particles, I ſay, being out of the reach 
Pf any ſuch Attraction, do gravitate with their 
yhole Force or Momentum on the Parts which 
je under them. 

Therefore it appears, that by the Immer/ron 
the ſmall Tube into the Liquid, the Eque« 
briam is deſtroy d between thoſe Parts of the 
quid lying within the Circumference of the 
85 Baſis, and thoſe which are placed with. 


Therefore, by the Hydroſtatical Laws, the 
quid muſt riſe within the Surface of the 
ube : For the ſtronger Fluid will ſtill preſs in 
pon the weaker, and force it away before it. 
That is, the Particles about aa, 5, princt- 
Wally ; and next to them, the Particles abour 
id muſt neceſſarily give way to the Particles 
low them, which are urged on by the Su- 
Perior Momentum Of the Particles which come 
rom the aforeſaid remote Diſtances about 
. 
From whence it follows, that thoſe Paniclds 


bout aa, 6b, muſt neceſſarily anos RO 
a the Tube, as to ceee, 
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When they are riſen higher, the Attraction 

to the Sides of the Tube will take place as 
before; and by leſſening their Momenta, with 
reſpe to thoſe below them, will give a new 
Occaſion to the External Fluid, to inſinuate 
it ſelf within the Bottom of the little Tube, 
and conſequently to puſh thoſe Particles till 
up higher, as to gggg. 
Thus by the continud Action of the ſame 
Cauſe, the ſame Effect follows, and the Liquor 
continues to aſcend in the Tube, till it comes 
to a certain determinate Height, where it keeps 
its Station, and that by virtue of the ſame Lays 
which brought it thither. 


And this, I hope, may be a ſatisfactory Ac. 
count of the reaſon of this Phænomenon; 
and ſerve to ſhew the Manner and Way by 
which Liquids may be conceiv'd to riſe in ſmall 
Tubes. I muſt ſay, it appears to me to be the 
True one. | 


N. B. I ſpake but now (with a particular 
Remark) of the Preſſure of thoſe Particles of 
the Fluid, which lie at more remote Diſtances 
from the Tube, than its Semi-diameter. 

'Tis to the Energy and Force of theſe, that 
the Aſcent of the Fluid ſeems chiefly, if not 
entirely, to be owing. For thoſe Particles 
nearly adjoining to the Convex Surface; 
are attracted in ſome degree, as well as thoſe 
which are approach'd to the Concave : And 

therefore 


tw) _ 
therefore can't be imagin d to have any fiich 
preponderating Momentum, as to force thoſe 
within to aſcend in the Tube. | 

But ſuch Particles as are placed at farther 
Diſtances beyond the Convex Surface, ſuffer 
no Attraction from it and ſo are ſufficient to 
preſs the Liquid away beſore them. ; 

But it may be ſaid here, that if the ſurroun- 
ding Parts of the Fluid without, on the Convex 
ſide, were attracted as well as thoſe within, 
on the Concave; then the Fluid ought, by theſe 
principles, to riſe without, on the Convex 
Surface of the Tube, as well as it does within, 
on the Concave : Which Experiment ſhews that 
it does not. 

But (in anſwer to this) the Reaſon why it 
ought not todo fo (or at leaſt very inconſide- 
tably) is obvious, I think, from the different 
Natures of Convexity and Concavity. | 

Suppoſe we a ſmall Particle of a Fluid, in 
tont alt with the Convex Surface of a Tube: 
Tis plain, that all the Lineolæ or ſtreight Fila- 
ments compoſing this Surface, are averted, ot 
turn d from the aforeſaid Particle, except that 
one ſingle Filament, in which it touches the 
Surface. | 

But on the Concave ſide, all the Filaments 
re turned towards ſuch a Particle, which 
5 imagine to be in contact with the Surface 

eke. 
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From whence ariſes an exceeding great dif. 
ference between the Attractions of a Particle 
of Fluid Matter, by the Filaments on the Con. 
vex, and on the Comrave fide. 1 

For in the Former Caſe, the ſaid Particle muſt 
be vaſtly more out of the reach of theſe Attra. 
ctions, upon the account of the averted Poſi- 
tion of the Filaments, than in the Latter Caſe, 
where the Incur vation turns the attracting Li. 
neolæ towards it, and by that means preſenting 
a much greater Force, produces a proportionally 
greater Effect. 

And for this reaſon, the Parts of the Fluid 
within, loſing beyond Compariſon more of 
their Momentum than thoſe without do; the 
Fluid ought to riſe beyond Compariſon more 
on the Concave, than on the Convex Surface of 
the Tube. That is, its aſcent on the Outhde 
ought to be ſcarce ſenſille; and I believe it 
will be always found to be ſo. 


Thus far we have ſhewn the Reaſon why 

the Liquor muſt riſe in the ſmal/ Tubes, 

From hence now it follows likewiſe, that 
it muſt of neceſſity riſe higher in Tubes of aſmal- 
er, than thoſe of a larger Bore. 

For ſuppoſe there be two Forces, each of 
which is to lift a ſeveral Weight. Now, from 
the Principles of Mechanicks, that Force which 
bears the greateſt Proportion to its M. eight, will 
be able to raiſe that Weight higher, than that 
Force which bears a leſs Proportion to its M. ww 

w1 
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. Wl vill be able to raiſe that Weight. Let us alſo 
e take two Tubes of different diameters, and the 
ſame height: The attractive Powers are as the 
Surfaces ; and the Weights or Quantities of 
Liquor to be rais d into theſe two Cylinders, are 
4 4s their folid Contents, Or, becauſe the 
- I Heights being the fame, the Surfaces are as 
by the Perzpheries ; and the Contents, as the Area: 
ol the Baſes ;) the Attractiue Forces will be as 
S IN the Peripheries ; and the Weights, as tlie Area's 
or the Baſes. | 
| But there is a greater Proportion between the 
d Periphery and the Area of tlie Baſe in the 


f nal! Cylinder, than there is between the like 
le Quantities in the great one. Therefore in the 
© all Tube, the Attractive Force bears a great- 
r er Proportion to the Weight of the Liquid to be 


rais'd, than it does in the great one. And 
therefore the Liquid muſt riſe higher in the for- 
mer, than in the latter. 

From hence likewiſe we may form a Rule, 
that may help towards determining the Height 
the Liquid muſt aſcend to, in any given ſmall 
abe. 

For the Liquid mult neceſſarily riſe till ĩt 
comes to ſuch a Height; that the Momentum 
of all the Liquid in the Tube, as it is there 
diminiſh'd by the Attraction of the Surface, be- 
comes equal to the andiminiſhd Momentum of 
the External Liquid, at that depth the Tube 
s immers'd to. And when it is come to that 

| i particu- 
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particular Height, it muſt as neceſſarily land, 
and go no farther. 

And in that Caſe, the Proportion will run 
thus . As the Diminiſh'd Gravity of the Li. 
quidſin the Tube, is to the Abſolute Gravity of 
the Collateral Cylinder of External Liquid; {6 


is the Depth of Immerſion, to the Height of 


the Liquid in the ſmall Tube, For, I ſuppoſe 
the Cylinder of the Fluid in the Tube to be 
balanc'd by one without, which has the ſame 
Baſe. and whoſe Height is equal to the Im. 
merſion; for the Baſes being the ſame, the 


Heights are as the Contents or QAuantities of 


Matrer. And to make an Equilibrium, or 
Equality of Momenta, the Forces muſt be re. 
ciprocally, as the Bulk or Quantities ; that is 
(in this caſe) reciprocally as the Heights. 
Now, as for the Reaſons inducing me to pri. 
poſe a Solution of the Phænomena of Capillary 
Tubes, on ſuch Principles as I have here done; 
I think it not improper here to ſubjoin 
them... | 8 
Tis true, the direct and ſeemingly-ſtreight 
aſcent of the Liquid, from the lower to the 
upper parts of the Tube, would, at firſt view 
tempt one to think of no more than only as 
Attraction upwards, or in Directions parallel 
to the ſides of the Tube, inſtead of perpend:- 
cular thereto ; and ſo to derive'the Fluid's al- 
cent only from this, without any regard to 
 "Hydroſtatical Laws, or the loſs and recovery 
of an Equilibrium. But in this way there 17 
pear 


„ 
pear d ſeveral Difficulties, of that ſtrength, that 
I could by no means get over them; and the 


conſideration of theſe, determin'd me to ſolve 
che Phxnamenan the other way. 


For, 1. I could not ſee any Reaſon to con- 
vince my felf, why a Particle of the Liquid, as 
a or b, which is there at that point in actual 
contact with the Glaſs, ſhould not be attracted 
to and by that Particle, rather than by ano- 
ther above it, and remote from it: Or at leaſt, 
why it ſhould not be vaſtly more attracted 
by that Particle with which it is in contact, 
than by another above it; and conſequently, 


why the Attraction ſhould not firſt begin, in 


lines perpendicular, and not parallel, to the 
ſides of the Tube, whatever be done after- 
wards: For I do not abſolutely exclude the 
former Attraction from being ſome way con- 
cernd, tho I make the latter the main and 
principal Cauſe of the Aſcent. 


2. If a Body reſting on an Zforizontal Plane 
were to be drawn (in a Direction parallel 
thereto) againſt an upright or vertical Plaue 
erected upon the ſame Horizontal Plane; it 
appear'd certain to me, that the actual Preſ- 
ſare of that Body in the Horizontal Plane 
would be diminiſh'd, according to the force 
wherewith the Thread was drawn, which preſs d 
it againſt the vertical Plane. For it may be 
dra n fo hard againſt the upright Plane, that 
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the Horizontal one ſhall have little or nothin 
at all of the burden of it. And applying this 
to the Caſe in hand ; I concluded, that for 
this reaſon the Momentum of the Parts of the 
Fluid 44, 4b, muſt be abated, with reſpe& 


to the Particles lying immediately under 
them. | | 


3. When I ſuppos d the Liquor to aſcend 
purely by virtue of the Attraction direct 
upwards, in Lines parallel to the fides of the 
Tube, I could not ſee a reaſon, why the Liquid 
ſhould ever ſtop in any Capillary Tube before it 
comes to the very top of all; which yet Expe. 
rience ſnews it does. For if the Attraction be 
ſolely from the upper parts, then as long 28 
there is any part of the Surface left unoccu- 
pied by the Liquid, ſo* long there is a Cauſe 
left in being, of the Liquids farther Aſcent, 
And if there be that Cauſe in being, why 
ſhould it not exert it ſelf, and make the Li- 
quid riſe, as well when 'tis gotten up 2 or 3 
Inches high in the Tube, as when it was be- 
low at the bottom ? All Circumſtances here, 
are the ſame as there, as far as I can with all 
my Attention diſcover. And that the Liquid 
has already poſſeſs'd ſome part of the Surface, 
can be no reaſon why that part which is mt 
poſſefs'd, ſhould not exert its Attractive Force, 
and draw up the Liquid, till it is gone 3s 
high as it can go; that is, till the whole Tube 
is tull, 


In 
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In a word, Why ſhould I deny the «pper 
part of the Tube that Attractive Power, 
which I ſo freely allow to the lower 2 I know 
no reaſon, to imagine this Virtue to lie ſo un- 
equally ſcatter d about the Tube; and if it be 
not ſo, then, I think, I ought to expect the 
ſame Effect ſhould take place in the upper 
parts of it, that does in all other places. 


And therefore, 4. By the Explication which 
T have here given of this Phænomenon, I found 
I could give a Reaſon for the Aſcent of the Flu 
id to a determinate. Height in any Capillary Tube 
propos 4; which I ſaw no way, that was tole- 
rably Philoſophical, to do by the other Me- 
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For the Momentum of the external Liquid 
being in ſome meaſure taken into this Ac- 
count, as well as the Attraction of the Tube; 
the Hydroſtatical Laws, by which I ſuppoſe 
the Liquids within and without to be balanc'd, 
will themſelves determine the Height to which 
the Fluid muſt riſe in the Tube. Otherwiſe, 
as I hinted before, tis not a ſlight Difficulty, 
to conceive any other Limits to bound the 
Motion of the Liquor upwards, but the very 
top of the Tube it ſelf : And there indeed it 
muſt ſtand for a good Reaſon. But if it ſettles 
at any determinate depth below that, and this 
by. virtue of the direct or upright Attractions, 
I muſt needs ſay, tis a Riddle, out of the In- 
tricacies of which I have little hope to deliver 
my ſelf. P 4 For 
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For the remaining Part of the Concave 
Surface lying above the Liquor in the Tule; 
either has, or has not, the Power of Attraction, 
like the other Parts of the Surface Below. 

If vot, By what Law is a Tube ſo divided 
into attractive and non attractive Segments 
How is the Limit between theſe two very He. 
terogeneous Parts determind ? 

Was there Originally and always ſuch a Di. 
ſtinction : Or, did it commence when the 
Glaſs was firſt blown into the Form of a Capil. 
lary Tube? Or, did it begin to take place only 
when the Tube was actually immers d in the 
Liquid ? | 

In ſhort, Does this ſtrange Property owe its 
Riſe to Nature or to the Fire; the Blaſt which 
made it a Tube, or to the Water tis plung'd 
in, when the Experiment is to be perform d? 
If it be not to one of theſe, I am at a Loſs 
jor its Original. X 

On the other hand, If the remaining part of 
the Tube, above the Surface of the Liquor 
where it ſettles, be endow d with an attractive 
Force, ſimilarly and proportionally to the reſt, 
why does it not exert it ſeli, when the Liquor 
is fairly preſented within the Sphere of it; in 
like manner as the Attraction of the other 


Parts below did, when the Fluid was brought 
within their Sphere? 


by 
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By how much the greater a Difficulty it 
will be, to anſwer theſe Conſiderations upon 


Juſt and Philoſophick Principles; by fo much 


the more, I hope, will the former Solution I 
have given, appear to be clear and natural. 


I could proceed to ſhew farther, how the o- 


ther MG of Small Tubes might very 


naturally be (olv'd from theſe Principles; bur 
it being very eaſie to make that Application, I 
ſhall wave all Diſcourſe of thoſe matters; and 
with that I have now faid, conclude this pre- 
ſent 6e | 
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An Account of an Experiment concerning 
the different Denſities of the Air, 

from the greateſt Degree of Heat, to 
that of Cold, in our Climate. 


1 Took a Glaſs Tube about two Foot long, 
and of about one Fifth in Diameter; 
which I bent into the Form of a Rectangular 
Syphon, at nearly the Diſtance of ſix Inches 
from one End, thus : 


E. 


At that Extremity of it which was fartheſt 
from the Angle, I cemented on a Braſs Screw 
with a Cali Perforation in it ; by which 
means, when J had put a little Mic er in 
at the ſhorter Leg, by inclining the longer Leg 
thy or that way, I could bring the Mercury to 
reſt any where at pleaſure; as at A A. 


The 
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The little Column of Mercury I here made 
uſe of, was about half an Inch in Length, as 


being ſufficient for the purpoſe of this Experi- 
riment. Then having ſcrew'd a Cap on to the 


longer or Horizontal Leg of the Syphon, and 


the Mercury being fix d and ſettld in a certain 
Part, I convey d it into a Trough, together with 
a Thermometer, and pour'd on as much warm 
Water, as would cover the Ball of the Thermo- 
meter. Thus the Syphon lay, with its longer 
Leg under the Water, in an exact Horizontal 
Poſition, and its ſhorter Leg «pright and above 
the Water. And the Reſult of this Contrivance 
was the Prevention of ſome Inconveniencies, 
which would have follow'd upon placing the 
Syphon ſo, as that the Water ſhould have found 
its way into it. 

Beſides, the Action and Power of the Ex- 
ternal Air could not have been ſo certainly 
argu d and determin d, in that Caſe, as it might 
have been in this; where it had liberty to 
preſs as it would, and that immediately, without 
oppoſition or hindrance from an intervening 
Body. The Spirit in the Thermometer, being 
quickly influenc'd by the warm Water, I ſut- 


ler d it to riſe up. as high as the little Ball on 


the Top of that Inſtrument, and indeed to paſs 
into it; that ſo T might make my Obſervati- 
ons on its Deſcent with more Exactneſs. For 
I imagind, that by that time the Spirit was 
fallen to ſome convenient Degree, deſigned 
to begin the Account at, it might have ac- 


quird 
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quird a pretty equal Degree of Heat in all its 
Parts. 4 

Accordingly, T began my Obſervations, 
when it had defcended to 130 Degrees above 
the Freezing Point; at which time I found the 
Length of the Column of Air, from the clofed 
End of the Syphon to the neareſt Surface of 
the Quickſilver, to be juſt 144 Tenths of In. 
ches. After the Spirit had deſcended 10 De. 
grees lower, the Air, which before poſſeſs 
144 Parts, lack d one of them now; and ſo on 
fncceſſively at every 10 Degrees Deſcent of the 
Spirit, the Column of the contain'd Air was 
leſſen d in its Length one exact Tenth. 

When it had deſcended to 30 Degrees above 
the Freczing Point, the Air was found to poſſe(s 
but 134 of the foremention d Parts. 

So that from hence it will be eaſie to con- 
elude, that at the Freezing Point, the Air in the 
Syphon would be reduc to three Tenths leſs 
than at the laſt Obſervation; and conſequently 
at 50 Degrees below the Freezing Point(which [ 
am inform d, is the greateſt Degree of Cold 
that has happen d in our Climate) it would be 
reduc d to 126 parts of the whole, and in that 
State would be one Eighih more denſe, than 
when at the greateſt Degree of our Natural Heat. 
And the reaſon why I could not prove this lat- 
ter part by Experiment, was, that when I came 
to expole the Thermometer and Syphon in the 
open Air, or Freezing Mixture, the Syphon 
would inſtantly receive the Impreſſion of = 

| Cold, 
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Cold, and the Air contain d in it be conſide- 
rably contracted, before the Thermometer gave 
any ſign of ſuch Alteration. But ſeeing the 
former part of the Experiment ſucceeded ſo 
very regularly as it did, I think, there can be 
no doubt of the Truth of the whole Calcula- 
tion; nor do I yet ſee how it could be better 
erformd. | -t 

I thall add a Table of the different Degrees 
of the Air's Denſity at every 10 Degrees, from 
130 above the Freezing Point, to 50 Degrees 
below it. | 

This Experiment was made February the 11th 
1708 ; the Mercury in the Barometer (at the 
ame time) ſtanding at 30 Inches. 
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N B. For the better underſtanding of the 
foregoing Experiment, I would note ſomethi 
concerning the Pofition and Motion of the lite 
tle Column of Mercury in the Horizontal Leg 
of the Syphon. yh" FLY 

This Body of Quzickfitver being fix d ina cer- 
tain part of the Tube (as, ſuppole thereabouts 
where it now appears to be in the Fig.) was 
ifterwards, by the Rarefaction of the Air (con- 
tain'd between it, and the End cover d with the 
Cap) driven farther towards the Angle of the 
Syphon For the Mercury, when put in, neceſ- 
arily forcing the Air along before it, there muſt 
needs be a Column of Air included between it 
and the End of the Syphon guarded with the 
Braſs Cap; and that Air mutt as neceſſarily be 
rarefied by the Heat of the Warm Water ; and 
that Rarefaction or Expanſion will force the 
Mercury towards the Angle of the Syphon, 
where it has only the Preſſare of the External 
Air (thro' the open ſhorter Leg of the Syphon) 
to encounter with, as an Impediment to its 
Motion that way, Now, the firſ# Expanſions of 
the included Air, by the Heat, are ſufficient to 
overcome the contrary Preſſure of the External 
Atmoſphere » And by this means the Column 
of Mercury is preſs'd towards the Angle of the 
Hphon ſo far, till the Rareſaction and the out- 
ward Preſſure come to balance one another. 
Then, as the Water cools (and the Heat grow- _ 
ing /eſs, the expanſive Force of the included 
Air by conſequence abates too) the Preſſure 


of 


„ 
of the Atmoſphere thro the ſhorter Leg of the 
Syphon begins to prevail, and conſequently 
forces the Mercury more inwards, or farthe; 
from the Angle of the Syphon. And thus the 
Rarefaction (till diminiſhing, and the Weight 
of the Atmoſphere gaining more and more 
upon it, the Mercury is till driven farther 
from the Angle of the Syphon, and ſo the 
Length or Diſtance between it and the End co. 
ver d with the Cap, becomes continually leſs 
and leſs. And theſe Diſtances are expreſs'd in 
that Column of Parts in the Table, which an- 
ſwer to the Degrees of the Spirits Deſcent in 
the Thermometer. 


This Experiment it ſelf proves the Spring of 


the Air, as it ſhews us the External Atmoſphe. 
tick Column firſt giving way to the more pou- 
erful Expanſion of the included Air, and then by 
degrees recovering it ſelf, and forcing the Mer- 
cury away before it, towards the other End of 
the Tube. 

We ſee likewiſe the Ground gotten by the 
External (which is the ſame with that /of by 
the included Air) to anſwer exactly to the 4 
batements of Heat indicated by the deſcending 
Spirits in the Thermometer: So that the Liquor 
there always gave an exact and perfect Ac- 
count of the Contraction or ſhortening of the Co- 
lumn of included Air; that is, of its Denfity. 

The abundant Uſefulneſs of which Obſervati- 
on, I may ſome time or other more largely dil- 
courſe of. | 
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Concerning the Refraction of the Air. 


Bout Ten Years ſince, tliat Curious and 
Ingenious Member of the Royal Socie- 

ty, Mr. John Lowthorp, contrib d an Appara- 
tus to demoriſtrate ſenſibly the Refractious of 
the Air, which hitherto had been perceiv'd 
only by the ſubtle and nice Diviſions of Aſtro- 
nomical Inſtruments. He made a Vacuum be- 
tween two inolined Planes of Glaſs by the help 
of Quickſilver ; thro which an Object view'd 
with a Teleſcope was ſeen, upon re admiſſion bf 
the Air, very ſenfibly to change Place: Art 
Account of which Experiment is at large in 
Phil. Tranſ. No 257, and in the French Memoirs 
for the Vear 1700, to which 1 refer. 
Mr. Caſſini the Son having been preſent 
when Mr. Lowthorp made this Experiment be-. 
fore the Royal Society, made a Report thereof 
to the Royal Academy of Sciences of France; 
and, upon his return home, tlioſe Scavant 
thought it worth their while to re-examine 
the matter: But tho themſelves tliought it 
vety ſtrange, yet, as they manag d the Trial; 
they declare in the Hiſtory of their Aeademy 
Q for 


0 ou ) 
for the Year 1700, That it did not ſucceed; and, 


that the Beams of Light paſſing thro' ſuch a 


Vacuum ſufſer d no alteration by Refraction. 

How well they made their Vacuum, tho 
they ſay it was bien exactement, may juſtly be 
queſtion d; or rather, the thing being ſo evi- 
dent, it will not ſeem malicious, if we ſuppoſe 
ſome little Senſe of Emulation might incline 
them to deny the Honour of an Improvement 
of ſuch Conſequence to Aſtronomy, to a Fo. 
reign Academy, | 

The Royal Society {whoſe Glory it is to be as 
unwilling to deceive as to be deceived) being 
inform d that this Experiment was call'd in 
queſtion by the French Academy, were deſirous 
that it might be put paſt diſpute, by repeated 
and fully atteſted Trials: Accordingly, I was 


order'd to make an Inſtrument; for the purpoſe, 


by the direction of Dr. Halley, R. S. S. and 
Profeſſor of Geometry in Oxford. It conſiſt- 
ed in a ſtrong Priſm of Braſs, two ſides of 
which had Sockets, to receive Glaſſes as tru- 
ly plane and poliſh'd as could be gotten; and 
the third ſide had a Pipe with a Stop- cock, 
whereby to apply both the Exhauſting and 
Condenſing Engine. The Glaſſes were fitmly 
fix d and cemented in, ſo as to bear both an 
inward. and outward Preſſure, and the whole 
turn d upon an Axis, that it mi ght be made 
to receive the Rays with any Obl:quity deſir d: 
And, to be the more ſecure, I affix d a Mer- 


curial Gage, to diſcover any the leaſt Defed 
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in the Cement, that miglit happen; the Aii- 
gle contain'd between the two Glaſs Planes 
being very near to 64 Degrees. And this In- 
ſtrument, thus prepar'd, we fitted to a Teleſ- 
cope of about 10 Foot long, ſo as the Aris 
of the Teleſcope might paſs thro the middle 
of the Priſm ; and in the Fociu of the Teleſcope 
4 very fine Hair was adapted, for direction 
to the Sight. Th 

Having choſen a proper and very diſtindt 
erect Object, whoſe diſtance was 2588 feet, 
June 15. SP. 1708, in the Morning, (the 
Barometer being then at 29. 7+, and the Zhers 
mometer at 60) we firſt exhauſted the Priſm, 
and then applying it to the 7eleſcope, the Ho- 
rizontal Hair in the Focus cover'd a Mark on 
our Object diſtinctly ſeen thro' the Vacuum, 
the two Glaſſes being equally inclin' d to the 
viſual Ray: Then admitting the Air into the 
Priſm, the Object was ſcen to riſe above the 
Hair gradually, as the Air entred, and in the 
end the Hair was found to hide a Mark 104 
Inches below the former Mark. This often 
repeated, as often ſucceeded. 70 


This done, we applied the Condenſing En- 
fine to the Priſm, and having Pump'd in and. 
ther Atmoſphere, ſo that the Denſity of the 
included Air was, by the Mercurial Gage, dou- 
ble to that of the outward ; we again plac'd it 
before the Teleſcope, and then letting out the 
Ait by the Cock; the Object, which before 

2 ſeem d 
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ſeem'd to riſe, now appeard gradually to de. 


ſcend, and the Hair at length reſted on an 

Object higher than before by the ſame Inter. 
val of 10; Inches. And this likewiſe often 
er never fail d. 


we again crouded in e Atmoſphere, 
and upon diſcharging the condens d Air, the 
Object was ſeen near 21 Inches lower than 
the Hair; but in this, the great Preſſure for. 
cing the Cement would not permit us to 
make ſo frequent Repetitions as in the for- 
mer. „ „ 


And theſe Experiments have been ſhewn 
before the Preſident ; and, at times, to moſt 
of the Principal Members of the Royal Society. 
So that 'tis hoped, the Fact may no longer be 
queſtioned. 


Now the Radius being 2588 Feet, Ten In: 
ches and a quarter ſubtend an Angle of one 
minute and eight ſeconds ; and the Incidence 
of the Viſual Ray being 32 Degrees, by rea- 
ſon the Angle of the Glaſs Planes was 64 
Degrees, it follows, from the known Laws of 
Retradtion, that as Sine of 32® to S. of 31“. 
59'. 26, ſo Sine of any other Incidence to 
the Sine of its refracted Angle; and fo is 
Radius, or 1000000, to 999736 ; the Loga- 


rithm of which Ratio is. - 0001145: uwe 
t 
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the Refraction of the Air may readily be com- 
puted at any other Angle pf Incidence. 

By theſe Experiments it plainly appeard, 
Thar the Refraction of the Air was, as far as 
the Eye could diſtinguiſk it, exactly proporti- 
on'd to its Denfity ; the Refraction being the 
fame from the common Air to a Vacuum, as 
from a double Denfity to the common Air, and 
the Refraction from a treble Denſity to the 
common Air exactly double to that from the 
common Air to a Vacuum. Whence the Dexft- 
ty of the Air, in reſpect to the incumbent At- 
moſphere, being always as the Height of the 

Mercury in the Barometer, the Refraction alſo 
will be, cæteris paribus, in the dirett proportion 
of the Heights of the Mercury. 

But this Denfity of the lower Air is conſide- 
rably varied by Heat and Cold, as appears by 
the Table in Page 220; wherein we have 
thewn by Experiment, that the ſame Air which 
when the Thermometer mark'd 130 Degrees, 

(being the greateſt Summer Heat) occupied 144 
Spaces, by extremity of Cold, or at 50 Degrees 
below the Freezing Point, was reduced to 126 
of the ſame Spaces; but at the Freezing Point 
to 131: It being very remarkable, that the 
Air and Spirit of Wine did proportionably con- 
tract themſelves during the whole Experiment. 
Hence by help of the aforeſaid Table, we are 
enabl'd to give a Rule to eſtimate the Refraction 
of the Air at all times; having the Height of 
the Barometer and Thermometer : For with the 
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ſame Heat, the Rarefaction is as the Height of 
the Barometer directly; and under the ſame 
Preſſure, it is as the Spaces of the ſame Air 
occupies reciprocally. 1 
Now our Experiment being made when the 
Mercury was at 29,7 , and the Thermometer 
at 60, which gives the Space in the Table 
137: Let it, tor Example fake, be requir d to 
find what would be the Retration when the 
Barometer is at 29 Inches, and the Thermometer 
at the Freezing Point, or the Air occupying 
but 131 Parts. I ſay, the Denſity of the Air 
at ſuch time will be to the Dexfity at the time 
of our Obſervation, as 137 times 29 to 131 
times 29, 77; that is, as 15892 to 15589; 
wherefore the Refraction of the Air, at ſuch 
time, will be in that ſame Ratio to what it 
was June 15, 1708. How to apply this Rule 
to Aſtronomical purpoſes, and how to correct 
the Errors occaſion d by the Air's Refraction, 
in the Obſervations of the Stars, will ſhortly be 
et forth in a more proper place. 
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An Account of an Experiment concerning 
the different Weighrs of the ſame ſorts 
of Bodies, but of very unequal Surfaces, 
in Water, which were of equal Weight 
in Common Air. 10 


T is very well known, by many Experi- 
ments, That the minute Parts of Bodies, 
which are ſpecifically heavier than ſome Men. 
ſtruums, may, notwithanding their Exceſs of 
Gravity, be ſuſpended and held up therein. 
This is ſeen in the Diſſolution of Gold in A- 
qua Regia, and of Silver in Aqua Fortis, and 
many other Chymical Experiments beſides. 
Now theſe Phenomena have hitherto been 
us d to be folv'd from the confideration of the 
great Increaſe of Superficies (in ſmall Bodies ) 
in proportion to their Bulk. For theſe Metals 
or other Bodies (ſay thoſe who go upon this 
Hy potheſis) being divided into extreamly mi- 
nute Parts, by the Action of the Menſirua, a 
vaſt Increaſe of Superficies, in proportion to the 
Bulk or Weight, is an immediate Conſequent 
thereupon. oe: 
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And the Reſiſtance from the Liquid being 
greater or leſs, according to the Superficies, it 
comes to paſs that Particles of Matter, ſpecifi. 
cally heavier than a Fluid propos'd, may by 
that great Exceſs of Reſiſtance above their Gra. 
vity, come to be ſuſpended, and float there- 
Nou, from hence 'twas eaſie to infer, That 
if this was the reaſon of the Phenomenon, 
ſomething of this mighty difference muſt needs 
appear by weighing equal (Quantities of Matter, 


and therefore egually heavy, but of very 4nequal 


Superficies, in Water, or ſome other Liquid; 
and then ſeeing how much the one exceeded 
the other in Weight there. 3 
Accordingly, I took a Piece of Sheet. Braſs 
of an exact Inch ſquare, and in Weight juſt 482 
Grains. I then cut as many ſquare Inches of 


Braſs Tinſel, as were equal in Weight to the 


former, viz..482 Grains; and theſe Pieces 
were 255 in Number. Now, here being ſo ve- 
ry great a difference of Superficies, I conclu- 
ded, there would be ſome very conſiderable 


difference found, ariſing upon the weighing | 


of theſe Materials in Water. But, to my great 
Surprize (being indeed, prepoſſeſs'd in favour 
of the common Opinion) I found but two Grains 
difference ; the fingle Piece weighing in the 
Water about 422 Grains, and the other ſepa- 
rate ones hardly two Grains leſs. | 
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7 And this, upon two or three repeated Tri- 
t als, made with all the Caution imaginable, 
- | ſucceeded much the ſame ; fo that the difference 
bs not worth mentioning., | 1 o- | 
. Now, here the Proportion of the Surfaces 
: were as I tO 255 (for I reckon the Sides of all 
the Tinſel Lamine to be equal to the Sides of 
the ſingle Braſs Lamina) and notwithſtanding 
that in one caſe there was 254 times more 
Super ſicies, than in the other; yet there was 
ſcarce a , part leſs Weight with all that Su- 
perficies, than with the former; which De- 
creement of Weight may, without ſcruple, be 
attributed to ſome ſmall Bubbles of Air, which 
adher d to them unperceiv'd. | 


And from hence-I am ſtrongly inducd to 
conclude, that ſome other Cauſe muſt be found 
out to. ſolve this Phznomenan by,; ſince the 
Diſproportion between Superficies and Bulk or 
Weight of Matter, is not ſufficient to do it. 

For ſuppoſe a ſmall Meralick Particle, or 
one of ſome other Body ſpecifically heavier 
than a Liquid : And, ſuppoſe this to fink by 
ts own Weight, if put into this Liquid. AC- 
cording to the foregoing Experiment, though 
this Particle were divided ſo, as to have 254 
times more Superficies than now it has; yet its 
Loſs of Weight would be ſo inconſiderable, 
that no ſuſpenſion in the Liquid were to be expe- 
ed from thence. And there is a pretty remar- 
table Confirmation of this to be drawn from 
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an Experiment I made with the Powder of Fin: 
Flint Glaſs. This Glaſs made uſe of, was of that 
fort which 1s, of all others; the cleareſt and 
freeſt of Blebs. Farther : To have the other Parts 
of the Glaſs as minate as well might be, after 
it was reduc'd to Powder, I paſs'd it through x 
Lawn Sieve. And that there might be no Er. 
ror ariſing for want of a juft Quantity of Mat. 
fer, to make the Trial with; I weigh'd an 
Ounce of this Fine Powder againſt the like 
Quantity of ſolid Glaſs. | 
And here likewiſe (as in the former Expe. 
riment) the Weight of this ſo finely powder 
Glaſs, in Water, difler'd by ſuch a Trifle, from 
the Counter balance of the ſolid Piece in the 
ſame Element, that it was by no means worth 
taking notice of: Eſpecially too, fince ſome 
parts of it remain d floating in the Water, and 
never ſettl'd, or ſunk down into the Bucket of 
the Hydroftatical Balance at all. N 
But what this way of arguing from the 
Greatnefs of the Surfaces of Bodies, and the 
RNeſſſtance by the Liquid arifing therefrom, will 
not do, (with reſpect to the accounting for 
that Suſpenſion in a ſpecifically lighter Medi. 
um) I believe, may be done by another Me- 
thod, and that effectually. In ſhort, the ſuſpen- 
ſion of the heavier Particles of Matter in Li- 
quids, I attribute to the ſame Cauſe that keejs 
the Liquors ſuſpended in ſmall Tubes : 1 mean, 
Attraction. 
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The minute Parts of Bodies conſiſting of 
Plane Surfaces, being ſtrongly attracted by tha 
Parts of a Fluid, in which they are plac'd (and 
therefore reciprocally attracting the Parts of 
that Fluid again) may, by' the Aclion of theſe 
Forces, be held ſuſpended therein. And what 
little Bodies are not, or will not be, held ſuſ⸗ 
pended in a Liquid, but are ler fall therein to 
the Bottom of the containing Veſſel, I believe 
to be ſo, upon one of theſe two Accounts: Ei- 
ther that the Parts of the Liquid do more ſtrong. 
ly attract one another, than they do thoſe little 
Bodies interſpersd among them (which there. 
fore ſub/1de upon that (core; ) or elſe, that they 
do by their own Attractions form themſelves in. 
to little Cluſters, whoſe Bulk and ſuperionr Mo- 
mentum help to precipitate them downwards, 

This being laid down as the true Cauſe of 
the Suſpenſion of ſmall ponderous Particles of 
Matter in Liquids ; Ibelieve, our common Nos 
tions of Corroſion and Diſſolution, may alſo be 
rectified from the ſame Principles. A Corro- 
ſive Liquor, or Diſſolvent, in the vulgar ſenſe, 
is a very unintelligible thing. For, not to 
mention other Incongruities, tis not to be con- 
ceiv d, what ſhould carry the Parts of a Liquid 
with ſo prodigious an Impetus, into the Pores of a 
ſolid Body, ſo as to diſſolve the whole Texture 
of it, and reduce it into inſenſibly ſmall Parts. 
But an Attractive Force in that ſolid Body will 
do this; by which the Particles of the Fluid are 
forced into the Interſtices of it, with a Momen- 
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tum ſuperiour to that of the Coheſion of its Parts, 
For, this ſuppos d, its Parts will be ſeparated 
from one another ; that is, the Body will be 
diſſolud. 
But the time, perhaps, will come, when this 
worderful Law of Attraction (as it obtains in the 
ſmaller Portions.of Matter) will be more ful. 
ly and clearly underſtood, and ſome new Ef. 
ſects of it difcoverd, which now are not ſu- 
ſpected to proceed from that Cauſe. 
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A. FE E N DI 1 
Containing ſome General Re- 


marks on ſome of the fore- 
Soins Experiments. 


HO there are none of the Experiments 

related in the foregoing Tract, but what 
will, J hope, be of ſome uſe to the Intelligent 
Philoſophical Reader, (ſerving at leaſt to excite 
him to make farther Improvements himſelf, in 
Experimental Knowledge, if they don't give 
him all the Information he needs or deſires ;) 
yet there 5 ſome of them which being, I 


think, guit new, and moreover very ſurprizing, 
I thought might not be amiſs to fill up a 
ſew Pages here with ſome Enquiries i into, and 

Reaſonings upon them. 2 
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The Experiments I principally refer to, att 
thoſe of Elefricity and Light produc'd by 
Attrition ; of which the Reader may find 4 
large Account from pag. 24. to pag. 87. and 
theſe relating to various ſorts of Bodies, and 
in various Mediums too. 


TI begin with the Phænomena of E leclri. 
city. | 
There are ſome of theſe ſo ſtrange in their 
Circumſtances, that I confeſs, Iam apt to think 
there are not many in nature, more ſurprizing 
than they are. | 
But tho the Diſcovery is yet but young, and 
has not been made long enough, to be through. 
ly and perfectly diſcuſs d; yet ſome things which 
are either plain and certain, or probable and 
likely, may be advancd in the mean time; and 
as all Circumſtances and Varieties in thoſe 
Experiments come to be more accurately ex. 
amin'd, 'tis to be hop'd we may arrive at more 
Pofitive Concluſions, about the Reaſons of the 
Phænomena. | 


The Four following Propoſitions relate to the A. 
| trition of Tubes. 


Prop. 1. Within the Body of the Glaſs, art 
tontain'd and lodg'd certain Parts of Matter; of 
confiderable Force and Activity, which by theit 
Motions and Percuſſions are the Cauſes of all theſt 
Effects. ; 

Thal 
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That there is an Emiſſion of ſome Matter 
conſequent on the Friction, I think is tod 
plain to be queſtion d; for tis obvious almoſt 
to every one of our Senſes: To the Eye; by 
the Motions of the Leaf. Braſs, and by the 
Light produc d, when the Tube was rubb d 
in the Dark: To the Feeling; by the ſenſible 
ſtrokes and puſhes, made upon the Face when 
the Tube was held near it; To the Ear; by 
the Noiſe and Crackings, the Eruption was 
accompanied with, which might- be heard at 
the diſtance of Seven or Eight Foot. 

That this Matter emitted, is alſo emitted from 
or by the Tube ; I take to be as plain as the 
former. For how elſe ſhould the rubbing of 
the Tube, ever be an occaſion of this Matter's 
diſplaying and exerting it ſelf 2 If it come not 
from thence, the Attrition of the Tube could not 
fetch it from any other Body diſtinct from the 
Tube; but the Teſtimony of Sence aſſures us 
of this Likewiſe: For all the Motions of the 
Leaf. Braſs are directed to, or from, or about 
the Tube; and therefore tis beyond all diſpute, 
that the Courſe of the moving Matter is from 
thence. And I believe, there's hardly any 
one. but will allow, that this Matter, if it 
came from the Tube was certainly repos d and 


hag'd there before. 


Prop. 2. The Mat ion of this Matter is not 
equable and regular, but diſorderly, fluctuating, 
and irregular. 

| This 


irregular manner. 


( 240 ) 
This appears from part of the Fact related. 
For the little Bodies ſometimes would be drawg 
to, ſometimes thrown from the Tube with vio. 
lence, ſometimes be ſuſpended for a ſmall time 
in the Air, and at other times flip along the 


ſides of the Tube. They would repeat theſe 
Leaps and Boundings for ſeveral times toge. 
ther, and flutter up and down almoſt like ſo 
many Animals, rather than pieces of Life. 
leſs Matter. Now this Variety cannot be 
the Effect of any even and regular Motion. It 
plainly ſhews the moving Force to exert it 
ſelf (as it were) by fits; and to be propagated 
every way about in a tonfus'd irregalar Orb. 
For if Bodies once put in motion, can't of 
themſelves alter their Direction, but are o. 
ver- rul d by a foreign Force whenever they do 
it; and if the Diverſities of their Motions 
muſt needs infer juſt as great à diverſity in 
the Impulſes of the Bodies that move them; 
then ſince our pieces of Leaf-Braſs, in this Ex. 
periment, were ſo very odd and extravagant 
in their Motions, tis plain, that the Effluvia 
(which alone can be the moving Bodies here) 
muſt themſelves alſo be hurried after a very 


El | 
Prop. 3. The Air contiguous to the inne: 


Surface of the hollow Tube, has an Influence on 
Oper ations of the Effluvia. | 


\ 
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This plainly follows, becauſe when the 
Tube was exhauſted, and the contain d Ai? 
draws out, the Leaf-Braſs would ſcarce be 
ſtitr'd at all, tho' with a much more forcible 
Attrition, and at a much leſs diſtance, than 
when the Tube was full of Air. And beſides; 
when the Air was let into the Tube again: 
the attractive Power (Whieh was before almoſt. 
loſt) was ſtrangely and ſuddenly recover'd 
again. Which is an undeniable Proof, that 
the Preſence of that contiguous Air did ſome 
way or other. contribute to the more powerful 
and effeQtual Operation of the Effluvia. Neither 
is it an Objection of any moment againſt this, 
that the- Attraction is as powerful in the caſe 
of the ſolid Tube; where there being no Cavi- 
do 5, there can conſequently be no contiguous 
Air. For this only proves that there 1s as 


15 ſtrong an Attraction in a ſolid Tube, as in 4 
1. hollow one ; but it does not prove, that the 
re, Air was of no Advantage in the Caſe of the 
ant bollow Tube. To prove that an Effect may le 
via e ſame, in two very different Circumſtances 
te) KLE the ſame thing as to prove that it has nv 


4 manner of relation to this or that particular 

7 Cauſe in one of thoſe Circumſtances. And there- 
fore to argue from the Leaf-Braſs being ſtirr'd 
as vigorouſly by the Effluvia, when the ſolid 
Tube was uſed ; will not be ſufficient to ſhew 
that the Air has no manner of influence in the 
Cireumſtance of the hollow J ube;, | 
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For the Propoſition does not aſſert, that 
the Effluvia can in no Caſe exert themſelves 
with vigour, without the concurrent Aſſiſtance 
of the Air: But it aſſerts, that the contiguow 
Air had ſome advantageous Influence in the 
Caſe of the hollow Tube. And this is as evident, 
as that the Air is ſerviceable to the vital Func. 
tions of Animals, or that they cannot live 
and breathe without it. For as upon the de- 
priving an Animal of the Benefit of this Ele. 
ment, all the Powers flag; the Springs of Moti. 
on become feeble and drooping ; and at laſt fink 
away into a fatal inactivity : So here, if the 
Tube be exhauſted of Air, the Effluvia liſe 
all that briskneſs which wrought ſuch ſurpri- 
zing Effects before; and continue, as it were, 
impotent and dead, till a freſh return of Air 
inſpires them again. 

Aud to add a Demonſtration of the Airs power, 
with reſpect to the Operation of the Effiuvia, 
which will, 1 think, admit ef no Exception; J 
deſire it may be conſider'd, that the Effluvia 
will not be excited by any Friction, to produce 
any Effects, if the Attrition of the Tube be 
made in Vacuo: And that, whether it be a 
cloſed hollow Tube replete with Air, or even 
a ſolid Tube it ſelf : To either of which, I can 
give what degree of Friction ſoever is neceſ- 
ſary, in an exhauſted Receiver. The conti. 
guous Air, I ſay, being removed, the Elec- 
trical force ſeem d to be quite gone; and con- 
tinued fo to be, till the Preſence of the Air 
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was teſtor'd. Now this is a plain Proof of the 
neceſſity of the Air, to the Operations of this 
Attractive Matter. Wherein that neceſſity lies, 
or what aſſiſtance tis which the Air contributes, 
[don't here determine; but that the thing is 
ſo, is ſo manifeſt, that Icannot expect to ſee any 
thingmore clearly prov d by Experiment han this is: 
Prop. 4. It does not ſeem that the Air in- 
tluded in the Cavity of the Tube, can have any 
Influence (with reſpect to the Action of the Efflu- 
via) but one of theſe two ways : Either, by the 
forcible Endeavour of its Spring againſt the con. 
tiguous Body of Glaſs, helping to puſh and 
impell that active Matter outwards, which is 
already prepar d and diſpos'd by the Artrition 
for ſuch a Remove; or elſe, as (by virtue of 
the ſame Principle) it hinders the Electrical 
Matter from retiring inwarts, by acting as an 
Impediment againſt it; and ſo only occaſionally 
cauſes the more ſenſible and remarkable Effects 
of that Matter, upon little Bodies placd in 
its way without the Tube. 

It may be, that the Heat produc'd by the 
Motion and vigorous Attrition of the Glaſs, 
may produce ſome degree of Rarefaction in the 
Air contiguous to the convex or outward Sys = 
perficies. And then in that Caſe, there being 
not the like Rarefaction in the Air contiguous 
to the concave or inner Surface, (for the rub. 
bing cannot produce that Heat upon a diſtatit 
durtace, that it does on that which is imme- 
tiately rubb'd ;) the Electrical Matter will. 

Na - with 
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with much more difficulty retire in towards the 
Cavity of the Tube, than it wil go out ward: 
Becauſe the Equilibrium being loſt on the Out. 
fide, it will neceſlarily be carried that way 
where it meets with the leaſt Oppoſition, 
And certainly, the Spring of the /eſs rarefed 
Air within is ſuperiour to the Preſſure of the 
more ares Air without. 

And therefore, on the other hand, whey 
the Tube is exhauſted of its Air, and conſe. 
quently the Balance loſt on the Inſide ; all the 
Attrition that can be given, will not be ſuf. 
ficient to bring the Effluvia out againſt an iu. 
cumbent Preſſure, as long, as the inward Cavity 
is clear of Air, and there is no Counter force to 
oppoſe their Conatus or Tendency that way. 


| Prop. 5. As the internal Air is neceſſary 
T0 the Action of the Effluvia, ſo is the external 
too: Becauſe, tho' the Tube was very full of 
Air, yet if rubb'd i» Vacuo, the Attractive 
Power was quite loſt, 


Prop. 6. As therefore the internal Air ſeems 
neceſſary, either to aſſiſt the Electrical Matter 
in its Motion outwards, or at leaſt, to prevent its 
retiring inwards ; ſo the external Air appears 
to be as neceſſary to carry the little Bodies (Which 
we ſay are attracted) towards the Tube. 
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For if by the Heat and RarefaQion, conſe- 
quent upon the Attrition, the Medium contigu- 
ous to the Tube, be made ſpecifically lighter ; 
then of courſe, 10 keep up the Balance, the re- 
noter Air, which is denſer, muſt preſs in to. 
wards the Tube, and ſo carry away (in the 
Torrent) the little Bodies lying in its way, 
thither alſo. 


Prop. 7. The various Trregularities in the 
Excitation, or the Emiſſion and Diſcharge, of 
the Electrical Matter from the Tube (which 
will be follow'd with proportional Irregulari. 
ties, in the Motion and Tendency of the denſer 
Air, towards the Tube, by the Hydroſtati- 
cal Laws) may be ſufficient to account for the 
various uncertain Motions of the little Bodies 
carried towards the Tube. | 

I ſhall now add ſomething concerning the 
Effects of the Electricity of the Glaſs Glebe and 
Cylinder. 


Prop. 1. The Preſence of the Air is neceſ. 
ſary to this Phenomenon, of the regular Directi- 
on of the Threads; as well as to that of the At. 
traction of the Tube. 

Becauſe, if the Semi-circular Hoop of 
Threads were plac'd in Yacuo, that Property 
of their regular Direction to a Center would 
be quite loſt, even tho the Globe or Cylinder 
vere full of Air. | 
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Prop 2. The reaſon therefore, why th W 
Threads are not directed in this caſe, does not 
ſeem to be, becauſe there is no Electrical Mat. D 
ter diſcharg d from the Glaſs (by the Atrriti. M th 
on) to draw and direct them thither ; but be. (b 
cauſe there wants a current of External Air, to 4 
put them into the aforeſaid central Directi. re 
on. | ce; 
For the extrnal Air being abſent, and the or 
internal preſent ; The Matter ſhould find a de 
vaſtly eaſier paſſage outwards, than inwards; W th 
and therefore ought to be diſcharg'd that way, th 
But then, becauſe the external Air is remov'd, MW 4 
there is no room for the loſs and recovery of an MM # 
Equilibriam to take place; and conſequently ar. 
no Flux of a Circumjacent Medium that way, th 
and ſo, we Direction of the Threads. For, fre 


Prop. 3. If the Electrical Matter be emit WW th 
ted in Phyſical Lines, every where divergin D. 
from the Center of that Circle in which the At. 
trition is made (or in the Plaut of which the 
Hoop of Threads ſtands) towards the Circumfe- 
rence of the ſame Circle ; then by the Rarefac- 
tion of the Medium contiguous to the Glaſs, and 
the neceſſary Preſſure of the more remote and denſe 
Medium, into the Plane of that . ſame Circle, 
with Directions contrary to thoſe in which the 
Effiuvia are emitted: By this means, I ſay, the 
Threads may te regularly directed to the Cen- 

| | | ter 


(244) 

ter of that Circle in whoſe Plane the Hoop to 
which they are fix d, is placd. e 

For the Flux of the denſe Medium will be in 
Directions contrary to thoſe according to which 
the Rarefaction is made. But the Effluvia are 
(by the Hypotheſis) emitted in Phyſical Lines, 
diverging from the Center towards the Circumfes« 
rence. Therefore the Rarefaction of the adja. 
cent Medium is according to the ſame Directi- 
ons. And therefore the Flux of the remote 
denſer Medium, is in Lines converging from 
the Circumference towards the Center. And all 
this (by the Hypotheſit) being in the Plane of 
Attrition ; that is, in the Plane, wherein the 
Hoop of Threads ſtands : Therefore the Threads 


.are in the ſame Plane, wherein the Flux of 


the denſe Medium paſſes in Lines convergin 


from the Circumference towards the Ceuter. An 


therefore by the Action of the ſaid Medium 
the Threads may be forcd into a regular Central 
Direftion, 


Prop, 4. For the ſame reaſon; If the Plane 
of Attrition be different from that Plane wherein 
the Threads are fx d; the Threads ought to 
form themſelves in a ſort of conical Surface; 
or rather the Surface of a Trunk of a Cone, 
whoſe Yertex would be ſome point in the 
Axis of the Globe or Cylinder; were the diſ- 
charge of Electrical Matter every way eguable 
and ani form. And we find it matter of Fad, 
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that the Threads did aftually form themſelves 
into this ſort of Figure. 
So that if there were two Hoops of Threads, 
plac d one on one fide, and t other of the o. 
I ſide the Plane of Attrition, there would 
be two Curti cene Surfaces form'd ; of which 


the more Acute would be that which is fartheſt 


from the Plane of Attrition, and the more 
Obeuſe that which is neareſ thereto. For when 
the Plane of Attrition, and the Plane wherein the 
Threads are plac d, do co-incide ; then the Co. 
yic Surface is chang'd into the Area of a Circle: 
Becauſe then the Threads lie all in one and the 
fame Plane. 
Thus much concerning the Electricity. 1 


would now ſubjoin ſome few Things con. 


cerning, the Lights produc'd in theſe Experi- 
ments. 

Prop. 1. Tho“ the Electrical Quality neceſ- 
ſarilj reguir d the preſence both of the External 


and Internal Air in order to its ſhewing it ſelf; 


yet the Light requir d the preſence but of one 
of 'em, viz. either the inward or the outward 
Air, in order to its Appearance. 

For either a Glaſs Globe full of Air, rubbd 
in Pacuo, or with its Air exhauſted, and rubb'd 
in Pleno, would either way produce a very 
confi derable Light. 

Prop. 2. There ſeems therefore to be 4 
real difference between the Electrical and Lumt- 
nous Effluvia (at leaſt in ſome Caſes :) For by 
the I_ Prep. theſe Qualities 6% 
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different Circumſtances with reſpe& to the Cir- 
cumjacent Medium, in order to their diſcover. 
ing themſelves. And more than that; a ſtron- 
ger Artrition, which generally heightens the 
Effects of the Electricity, does not at all contri- 
bute to the Increaſe of the Light. 

Nay, Light is producible by the Effluvia of 
one Glaſs falling on another; but the Eleftrical 
Matter is not to be brought forth by any ſuch 


Feeble Strokes or Impulſes as thoſe are. 


Prop. 3- Thoſe Lights (in ſome Circum- 
ſtances at leaſt) are /eſs ſenfilly affected by the 
Return of the Air, which are produced upon an 
Attrition of exhauſted Glaſs in Pleno, than 
thoſe producd by the Attrition of Glaſs full 
F Air i» Vacuo. 

For in the former Caſe, no great Alteration 
was found in the Light or Colour, till a certain 


| Quantity of Air was let into the Inſide of the 


exhauſted Glaſs. But in the latter Caſe, both 
Light and Colour were ſenſibly changed, at e- 


very Admiſſion of Air, on the Outſide of the 
Fall Glaſs. 


Prop. 4 Of the various Lights produc'd from 
various Bodies by Attrition : or (which is equi- 
valent thereto) the Concuſſion and Agitation of 
their Parts; ſome are much more confin'd to a 
particular Medium, as a neceſſary Condition of 
their Appearance, than others are. 


That 
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That of Culinary Fire, is abſolutely limited 
to ſuch a Medium as Common Air. 
Thoſe of Amber, Woollen, Oyſter-ſhells.&c. 
require a Vacuum, or the neareſt Approach to it, 


and utterly diſappear in a Groſſer Medium. 
The Mercurial Lights are yet more unlimi- 


ted, as to the Condition of the Medium in 


which they appear. 

For, as they are producible in Vacuo, and in 
a rarefy'd Medium approaching thereto; ſo! 
have alſo ſhewn, That a Light of this kind may 
3 to appear even in Common Ait it 
ſel 
And thus much for the Phenomena of Elec. 
tricity and Light, produc d by Attrition. 

From all put together, I hope, ſomething 
may ariſe, that may be ſerviceable to the De. 
ſign of gaining ſome true Knowledge of the 
Cauſes of ſo ſurprizing Appearances. | 

And if any one ſhould luckily Improve theſe 
Short Hints for that e [ ſhall have ob- 
tain d my End. 
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SUPPLEMENT: 


* 


"I 


The following Experiments being made 
by Mr. Haukesbee after the Publicati- 
on of the Firſt Edition of this Book, 


and not rangd by him under any pro- 


e per Section before his Death; we 
4 have here printed them juſt in the 
Order he deliverd them to the Royal 
Society, | | 
| 
Expert-. 
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Experiment I. 


An Account of an Experiment touching the 
different Denfities of Common Water, 
from the greateſt Degree of Heat in our 
Climate, to the Freezing Point, obſerved 
by a Thermometer. 5 


near ſcalding hot, and then put it into a 
convenient Glaſs with my Thermometer, 
the Spirit in which ſoon aroſe into the 
Ball a-top, where it remain d, till the Water 
cooling, caus d it to deſcend: By this time the 
Spirit in the Thermometer and the Water were 
become of an equal Temperature; and when 
it had deſcended to 130 Degrees above the 
Freezing Point, I began my Obſervations ; 
which take as follows: 


[ Caus'd a Quart of Water to be heated 


I weigh'd a ſmall Bottle in't, and found the 
Bulk of Water equal to it in that ſtate, was 
574 Grains. 

When the Spirit had deſcended to 80 De- 
grees above the Freezing Point, the Bulk of 
Water 
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Water equal to the Bottle, then weighed three 
arters of a Grain more than before. 

At thirty Degrees above the Freezing Point, 
the Quantity of Water equal to the Bulk of 
the Bottle, was again inereas d about three 
quarters of a Grain, 

At the Freezing Point it weigh'd ſtill ſome. 
thing more; in all, about two Grains, from 
130 Degrees above the Freezing Point, to that 
very Point. _” 

Which to me ſeems conſiderable, and ought 
to be taken notice of by ſuch Gentlemen, who 
judge of a Mineral, or any other Water, by 
its Weight, when they have not an opportuni- 
ty of making the Expetiment at the-Fountain-. 
head : For there, I ſuppoſe, the Water is at the 
ſame Degree of Temperature at all Seaſons. 

Now, according to this Experiment, I find, 
that Water is condenfible by Cold one 28th 
Part of the Whole, from the greateſt Degree of 
Heat in this Climate. Suppoſing then, that 
the Water in the Sea ſhould ſuffer the fame Al. 
terations by the Change of the different Sea- 
ſons (as I fee no reaſon but very nearly it muſt) 
it would be eaſie to compute, that a Ship 
which ſhould draw two Fathoms, or 12 Feet 
Water, in ſuch Weather as is underſtood by 
the greateſt Degree of Heat, would draw about 
halt an Inch leſs from the greater Denſity of the 
Fluid, when reduc to the premention'd De- 
gree of Cold; and conſequently would Sail 

etter at that time. 5 
Ut 


( 255 ) 


But this is not all that occaſion'd the making 
this Experiment ; for I did it in order to ano- 
ther. And ſince I find, that Water is capable 
of Dilation and Contraction by Heat and Cold, 
] ſee no reaſon why the ſame may not be 
perform'd by Force, notwithſtanding the many 
Attempts to determine it, have as yet been 
fruitleſs. 

For ſince the conſtztuent Parts of the Fluid, 
are capable of being remov'd at greater Di- 
ſtances one from the other by Heat, and be- 
come more cloſely united by Cold; fo I con- 
clude, that there muſt be ſome Body contain'd 
int of an Elaſtick Quality, which I think, muſt 
be ſubject to the ſame Laws of ſuch a Body; 
that is, be capable of Compreſſion by force, as 
well as to become more Denſe by Cold. But 
the _ of this J muſt leave to a more proper 
deaſon. 


Experi- 
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Experiment II. 


An Account of ſome Experiments, in relati. 
on to the Weight of Common Water, 
under different Circumſtances. 


rſt, I took a Glaſs of Common Water; 
and having weigh d nicely a 'Glaſs-Bottlt 
in it, whoſe Bulk was equal to the Bulk of 
575 Grains of the lame Fluid: Then 1 causd 
ſome of the fame Water to be boy ld over the 
Fire; and after: that, it was included in Yacuo, 
and there remain'd till it became of the ſame 
Temperature (as to Coldneſs) with Common 
Water. 
Thus to the utmoſt of my power, I endea- 
vour d to Extricate all the Air out of the V- 
ter, > in that ſtate it would become 


more denſe than when I weighd my 
Bottle firſt in it: But contrary to my Expecta- 


tion, I found that the Bottle had juſt the ſame 
Weight init as before : Which ſeems to confirm 
the Impoſſibility to compreſs Water by force 
into a leſſer ſpace than it naturally poſſeſſes. 


Fot 


— aN TY — — Oh wo 


2. AE vote je, Wh OD. 


( 235) 


For if upon the Removal of ſuch a Quantity 
of Air from out of its Body, the Parts do not 
ſlide any cloſer together; how ſhould a Weight 
laid upon its Surface, when its Interſtices ſeem 
to be replete with Air, make any Impreſſion 
on it? 

The Body which is forced out of the Wa- 
ter, by the premention'd means, I call Ait; 
ſince for any thing to the contrary that I can 
diſcover, it is ſubject to all the ſame Laws 
with it : But that the Water, upon its Abſence, 
ſhould not unite mpre cloſely than before, 
ſeems very ſurprizing to me: For I cannot 
conceive what Matter muſt ſupply the Va- 
cancies, ſince the Particles of Water them- 
ſelves remain at the ſame diſtances as if the 
Air was not withdrawn ; otherwiſe the Water 
of neceſſity muſt become more denſe. 


But, to proceed; I caus d ſome Water to be 
heated about Blood-warm : When weighing 
my Bottle in it, I found the Bulk of Water 
equal to the Bulk of the Bottle, was about 
Three Grains leſs than when cold : Which 
ſhews, that the Component Parts of the Wa- 
ter are eaſily ſeparated by Heat, and the 
Matter lodg d in its Interſtices, capable of 
Dilation. 


$ Then 
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Then I took that Water that T had purged 
of all its Air (as near as I could) and gave it 
a Degree of Heat, nor exceeding Lukewarm : 
Upon weighing the premention d Bottle in it, 
I tound, that although the Heat it had recei. 
ved was very inconſiderable; yet the Bulk of 
the Water, in that ſtate, equal to that of the 
Bottle, was now diminiſh'is Two Grains: 
Which plainly ſhews, that notwithſtanding 
the Water contained no Air that I could 
diſcover ; yet there ſeems a Matter latent in it, 
capable of Intumeſcence. 
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Experiment III. 
Touching the F reecing of Common Water, 
and Water purged of Air. 


HIS Experiment was recommended 
to me, in order to diſcover what diffe- 


tence would happen in the Swelling or Bulk 


of Tce, producible on the Freezing 
of Common Water, and Water pur. | 
red of Air. Accordingly, I procu- | 
red a couple of Glaſſes, in form of 
the Figure in the Margin. Thefe, |} 
when fill'd with the different Waters 
to a determinate Height, ſuppoſing | 
it aa, I coriveyd into the Freezing d 
Mixture (which was nothing elſe 
but a Compoſition of Snow and 
Bay-Salt powder'd pretty fine)where f==* 
they did not remain above three or C 
four Minutes of time, before the 
Congelation began in each of them, which 
was very diſcernible, by the Aſcent of the 
Water in their reſpective Tubes, above their 
lt Heights 44; and in about an Hours 
time, it had aſcended in that Glaſs, which 
fontained the * of Air, at _ 
| L 1% 
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fix Inches; but in the other Glaſs with com. 
mon Water, not ſo much by more than an Inch; 
there being ſuch a Diſpariry in the Content of 
the two Glaſſes; the laſt mention d being leſs 
by a fiſth part than the other, which contain'd 
not full four Ounces. 

It was obſervable, that during the Glaſſes 
continuing in the Frigorifick Mixture, ſmall 
Bubbles of Air did continually aſcend in that 
which was filld with common Water ; but 
not the leaſt Sign of any ſuch Appearance in 
the other. | 

When I had taken them out of the premen- 
tion d Mixture (which was at ſomething more 
than an Hours time from their firſt putting 
in) I pourd from them the Unfrozen Water, 
which gave me the liberty of diſcovering the 
various Forms the new made Ice had ſhot it ſelf 
into; That Glaſs which contain'd the purg'd 
Water, appearing all over the Sides and upper 
part of it, to the very Neck 535, of divers Fi 
gures, much reſembling thoſe of Salts. 

The Bottom Part of it cc, diſcoverd it 
ſelf to be ſeemingly ſolid ; but whitiſh, as if 
it was full of very minute interſperſt Vacul- 
ties; but not like thoſe Cavities, which are 
very obſervable in the Freezing of Common 
Water : And, what was very notable, at the 
Bottom of the other Glaſs, they appear d in 
great Numbers, of a longiſh Form, ſeemingy 
pointing all round from the Circumference to 
the Center of it. 

—_— There 
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There were none of thoſe prementioned Salt. 
like Figures on the Sides of this, as the other; 
but it was almoſt clear from any Adherence of 
Ice, ſaving towards the aper part near the 
Neck, where a little had faſten'd it ſelf with 
thoſe longiſh Bubbles, pointing from that Part 
downwards, inclining to the Center.. 

From all which I cannot but conclude, That 
the /ce produc'd from the Water purg'd of Air, 
was equally augmented in its Bulk to the Quan 
tity of Water trom which it was produc'd, as 
that which proceeded from the Frozen Common 
Water : For had the Glaſſes been of an equal 
Content, I ſee no reaſon to doubt, but the Water 
would have been equally Frozen in Both, and 
the Aſcent of the unfrozen Part of em would 
have been much the ſame in their Tubes. But 
if there be any difference, the Water purg d of 
dir ſeems to claim the eaſieſt Diſpoſition to be 
frozen. 


The Water I purg'd from the Air in the following | 


Manner ; 


I firſt boil'd it well over the Fire: Afterwaids 
l included it in Vacuo; where it remain'd in 
that State till it was cold: From whence Itook 
t, and proceeded preſently on the Experiment, 
vhich on Two Trials ſucceeded alike. 
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Experment IV, 


Ap Account of an Experiment touching the 

| Freezing of Common Mater, Tinged 
with a Liquid ſaid to be extractel 
from Shell-Lac. 


| HIS Liquid is a very deepRed ; a ſmall 
Quantity of which, will tinge: twenty 
times as much of Common Wa- 
ter of a very good Sanguine Co- 
lour hardly Tranſparent. I found 
this Liquor, extracted from Lac, 
would not Freeze; for during the 
Coldeſt Weather we have lately 
had it retain'd its Fluidity ; and 

| when it was mix'd with Water, 
and expos'd to Freeze, the Water, in which it 
was mix'd ſoon ſufferd a Congelation ; and ſo 
much of it as underwent the Change appeard 
of a fine but pale Tranſparent Red ; the Body 
of the Colour retiring into the Middle, - in 
form of the Figure aa, in the Margin, and 
was wholly Opaque. And when no more of 
the mix d Liquid would be Frozen, I took the 
Body of Ice out of the Glaſs that contain'd it, 
Py Juſt warming the Sides of it by a "= ; 

Ne: | OC oun 
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found then by pricking a piece of Wire into 
the dark Part of it, the Red Liquor immedi- 
ately ſucceeded thro the Hole J had made, 
ſeemingly as pure and as abſtracted from any 


Mixture of Water, as it was before it was put 


into it. This Red Liquor ] found to be ſome- 
thing ſpecifically heavler than Common Wa- 
ter; which makes me wonder, why the Fi- 
gure it made on its retiring, was not rather the 
reverſe to what it appeard : For I ſhould 
thing it reaſonable to expect, that the upper 
Part, which was the broadeſt, ſhould, by its 
own weight, alter or reverſe the Poſition of 
the Figure. Another thing very remarkable, 
was, that this retir'd Liquid, as it ſeem'd to 
keep an equal diſtance from the Sides of the 
Glaſs, ſo did it from the Bottom and Top of 
it; which upon repeated Trials anſwer'd the 
lame. 

I likewiſe mix'd ſome Common Water with 
a ſtrong Purple Liquor, made from Log- 


wood, boyl'd in Water, in which ſome Allom 


had been diſfolvd. A little of this would 
give a ſtrong Tincture to a pretty Quantity of 
Fair Water ; and when exposd to Freeze, 
would retire towards the Middle, leaving the 
firſt Frozen Water of a very pale Purple, in 
compariſon to the Middle part; which when 
Thad taken out of the Glaſs that contain d it, 
and broke it, I found 'twas Frozen through, 
but of ſo dark a Colour in the Middle, that 
it came near a Black. | 
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Experiment V. 


An Account of an Experiment, ſhewing 
that actual Sound is not to be tranſmit. 
ted through a Vacuum. 


JHA the Experiments already made, 
endeavouring to produce a Sound from 

a Bell in Vacuo, have beeen altogether Ineffe. 
Qual, is ſufficiently manifeſt : Yet that the 
loſs of it ſhouJd be wholly attributed to the 
Abſcence of the Air, I think could not with- 
out another Experiment be abſolutely conclu- 
ded, ſince the following Query, (which very 
well deſerves an Anſwer) might fairly be 
ſtarted upon this Occaſion. | 

Whether the Sonorous Body in ſuch a Me- 
dium might not ſo ſuffer, or undergo ſuch a 
Change in its Parts, as to be render d unca- 
pable of being put into ſuch a Motion as 
is requiſite for the Action or Production of 
Sound. 

Now to ſet the Matter of Fact in a true 
Light as near as I could, I contrivd the fol- 
lowing Experiment. 
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I took a ſtrong Receiver, arm'd with a 
Braſs Hoop at bottom, in which I included a 
Bell as large as well it could contain. This 
Receiver I ſcrew'd ſtrongly down to a Braſs- 
Plate, with a wet Leather between, and was 
full of Common Air, which could no ways 
make its eſcape. Thus ſecur d, it was ſet on 
the Pump, where it was cover d with another 
large Receiver. In this manner, the Air con- 
taind berween the outward and inward Re- 
ceivers was exhauſted. 

Now here I was ſure, when the Clapper 
ſhould be made to ſtrike the Bell, there would 
be actual Sound produc'd in the inward Re- 
ceiver, the Air of which was of the ſame den- 
ſity with common Air; and could ſuffer no 
Alteration by the Vacuum on its outſide, fo 
ſtrongly was it ſecur'd on all fides. And as I 
ſaid before, that if the Sonorous Body ſhould 
ſufſer in any meaſure, by being ina very rare 
Medium, ſo as to contribute to the loſs of its 
Sound, that this Method ſeem'd probable to 
diſcover it. 

Thus all being ready for Trial, the Clapper 
was made to ſtrike the Bell; but I found that 
there was no tranſmiſſion of it thro' the Yacu- 
um, tho I was ſure there was actual Sound 
produc'd in the Receiver. 2555 

This plainly ſhews, and ſeems poſitively to 
confirm, That Air is the only Medium for the 
Propagation of Sound. 


Ex per 1. 
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Experiment VI. 


An Account of an Experiment, touching the 
Propagation of Sound, paſſing from 
the Sonorous Body into the Common Aix, 

is one Direction only, 


C \Ince by the Former Experiment actual 
Sound could not be tranſmzrted through 
a Space void of Air; I was inclin'd to try, 
whether that Sound, which ſhould be propaga. 
red in a Receiver, having a Communication 
with the Open Air at one ſmall Aperture only, 
but otherwiſe intirely ſurrounded by a Vacu- 
um; whether, I ſay, that Sound would be in- 
creas d, or continu'd Sounding longer, at each 
Stroke that ſhould be given the Bell, than it 
would do, were not its Body encompaſs d by 
fuch a Medium. In order thereto, the Bell was 
included as in the prementiond Experiment; 
only to the upper Part of its Receiver was 
ſcrew'd a Box with Collars of Leather; and 
on the Top of the outward Receiver, was laid | 
a Braſs Plate with a wet Leather between: In 
the middle of which Plate, was likewife ſcrewd 


another Braſs Box with Collars, as betore. 
4 | " Theſe 
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Theſe Receivers, when plac'd on the Pump, 
had their Boxes ſtanding directly one over the 
other. Thro both of them in that Poſition, 
I paſs'd a hollow Brafs Tube, which exactly 
fitted their Perforations: Thus the inward Re. 
ceiver had a Communication with the outward 
Air, and the outward Receiver thereby was 
ſecur'd from the Ingreſs of the Cireumambieni 
Medium. Now, when the Air contained be- 
tween the Receivers, was pretty well exhauſt- 
ed, and the Bell ſtruck, the Sound was ſenſibly 
very vigorous, and (I think) very nearly as 
great as before any Air was taken away at all; 
yet if one's Finger was apply'd to the Aperture 
of the hollow Braſs Tube, the Sound would be 
ſo much diminiſh'd, as but juſt to be diſtingui- 
ſhed. By this we ſee, that ſince the Sound in 
that State cannot be tranſmitted through the 
Receiver that includes it, by means of the 
ſurrounding Vacuum; yet the Receiver is cer- 
tainly ſtruck with it; but finding no convey- 
ance that way, reverberates, and makes its 
Paſſage where it finds leaſt refiſtance. Nordid 
T obſerve, that altho the Sound had but one 
Paſſage from its Receiver, and that but a ſmall 
one, that it continud any longer from the 
Stroke, than if it had been made in the open 
an” | 
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Experiment VII. 


An Account of an Experiment touching the 
Propagation of Sound through Water, 


N Experiment that I made ſome time 
ſince, ſhewing that Actual Sound could 
not be trauſmitted thro a Vacuum, gave me an 
Inclination to try what would be the eſſect, to 
ſurround the Receiver that contain d the ſoun- 
ding Body, with ſo denſe a Medium as Water. 
* Accordingly, as in the former Experiment, 
the Receiver which contain'd the Bell, was 
ſcrew'd down to a Braſs Plate, with a Ltather 
between; This Receiver with its Bell, was 
ſuſpended in a large Glaſs Veſſel, by four 
Twine-Threads to the Top, and as many to 
the Bottom: Whereby it remain,d in the 
Middle between both; concluding likewiſe, 
That theſe Threads would abſorb the Water 
when it ſhould come to be pur in, that there 
could be no Apprehenſion that any Sound 
ſhould be convey d by them from the ſounding 
Body, any more than if they were intirely 
Water. 


Thus 
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Thus provided, the Clapper was made to 
ſtrike the Bell, whoſe Sound was ſomethi 
leſs by the Interpoſition of the Glaſs, than it 
would be, had it been made in the open Air : 
However, it was very audible, and might be 
heard at a conſiderable diſtance. It appeard 
tothe Ear to be very harſh, in reſpe& to the 
Tone it afforded us. But now, when the Wa. 
ter came to be pour'd in, and the inward Re- 
ceiver ſurrounded by it, at leaſt an Inch and 
half from the neareſt Part of the outward 
Glaſs, the Clapper was again made togive the 
Sound ; which it did, ſeemingly, very little 
leſs, in reſpect to its Audibility; but much 
more mellow, ſweet, and grave at leaſt twoor 
| three Notes deeper than it was before; as was 

obſerv'd by ſome of the Soczety then preſent, 
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Experiment VIII. 


An Account of an Experiment, ſhewing that 
an Object may become viſible through 
ſuch an Opaque Body as Pitch in the 
Dark, while it is under the Cirenm- 
ſtances of Attrition and a Vacu- 
um. 


HIS Experiment affords a ſignal Confir: 

mation of another formerly made, and 
differs only in the Matter made uſe of, I be- 
fore uſed Sealing-Wax, but now made choice 


of Pitch, which I ſervd as the Sealing Wax; 


that is, I melted it in a Globe Glaſs, and kept 
it turning about till the larger Halt had got 4 
pretty thick Lining of it; it was even ſo thick 
that a Ray of Light could no way penetrate it. 
This Globe I exhauſted of its contained 
Air ; then (being Night) I put it on the En- 
gine to give motion to it; where, after it had 
been turn d a little while, with my Hand on 
that half lind with the Pitch, T could very eas 
ſily diſcover thro' the tranſparent Part, on the 
inward Surface of the Pitch, the very Shape 
and Lines of it, as likewiſe of my Fingers : 
Fof 
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For the moſt eminent Parts of the Hand and 
fingers that touch'd the Glab, appear d all 
Luminous: The other Parts diſcoverd them- 
ſelves by the dark Intervals they made between 
the enlighten d Parts: And when the Fingers 
were ſpread or clos'd, twas very obvious to 

the Sight. 5 
Now, after a ſmal/ Quantity of Air was let 
in, the Light diſappear d on the inſide of the 
lined Part (but not on the other) which began 
to diſcover it ſelf more and more on the Out- 
fide ; tho even in Yacuo there was always a 
Light attended on the Touch of thoſe Parts that 
were moſt contiguous to the Glaſs : But now a 
Circle of Light would diſcover it ſelf juſt on the 
Edge of the Pitch which ſeparated it from the 
tranſparent Part; as likewiſe another Ring of 
Light ſomewhat nearer to the Axis of the 
Glaſs, but both theſe, when the Hand was aps 
ply d to the under Part: For when it was re- 
mov'd to the contrary, no ſuch Appearance 
enſu d. The tranſparent Half of the Glaſs was 
in all Circumſtances as in former Experiments. 
When all the Air was let in, the Electricity of 
the Glaſs in all its Parts, the Lind as well as 
the Tranſparent, performed much alike. The 
Threads ſeem d to be attracted every where 
with equal Vigour. | 
To conclude ; This, and the foremention'd 
Experiment of the Sealing Wax, plainly diſ- 
cover a tranſparent Quality in ſome Bodies (we 
call Opaque) under ſuch and ſuch Circumſtan- 
ces: 
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ces: Bodies which are really Opaque, have 
hitherto been thought to continue always ſo. 
It was never ſo much as ſuſpected, that they 
could exchange that Quality for the contrary 
one, and then come back from that contrary ove 
to their old State again: That they could paſg 
from Opaque to Pellucid, and from Pellucid to 
Opaque; at one time admit, and at another 
time oppoſe the Paſſage of Light: And all this 
by a meer Change of external Circumſtances. 
This Property, I fay, is as new as tis real and 
ſurprizing : And the bare Conſideration of ſo 
very unlikely and unexpected a thing, may be 
a ground of Encouragement to hope, that ſome 
other odd Properties of Bodies, by ſome lucky 
Trials, may heceatter (as this has done) ſurprize 
us with a Diſcovery of themſelves. 

I ſhall only add, that what is ſaid towards a 
Reaſon of ſuch an Appearance in the Experi- 
ment of the Sealing Wax, I think, is very 
applicable to this; to which I refer. See Pag. 
167. | | 
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Experiment IX. 


dn Account of an Experiment, touching ah 
Attempt to produce Light on the In- 
fide of a Globe - Glaſs lin d with melted 


Flowers of Sulpbur, as in the Experi- 
ments of Sealing - Max and Pitch: 


Otwithſtanding Sealing-Wax and Pitcl 
afford ſuch ſurprizing Phznomena , 
tendring the Form of Bodies viſible thro their 
Opaque Subſtances, under the Circumſtances 
of 4 Vacuum and Attrition ; yet there are 0- 
ther Bodies by which very different Effects 
will be produced; of which I ſhall give you 
i very remarkable Example: And that is in 
Flower of Sulphur, or Sulphur Sublimd. A- 
bout half a Pound of this Preparation I melted 
in a Ladle, and pour'd it into a Globe-Glaſs; 
and uſed it in all reſpects as in the other Ex. 
periments. And when it was exhauſted, and 
Motion and Attrition given, I expected as 
before, to have ſeen a Light on its Inſide: 


But all that we could do had rio manner of 


effect on it, in relation to ſuch an Appearance, 
neither when it was exliauſted, nor when re. 
5 F plete. 
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plete with Air: There was nothing to be ob- 
ſervd but a very ſmall weak Light, which 
| aſter long rubbing, ſhewd it ſelf in that part 
where the Rand touch the Glaſs. But when 
came to look upon it, J found the Sulphu. 
rous Lining all in a Body diſengag d from the 
Concave Surface of the Glaſs. As to the E- 
lectricity of the Globe lind with this ſort of 
Matter; after the Attrition of it had been con. 
tinucd for ſome time, and the Glaſs was be- 
come pretty warm (at the ſame time full of 
common Air) the Hoop of Threads was held 
over it; but the Attraction was very inconſi- 
derable on the the lind part, though on the 
tranſparant ſide Threads were pretty vigo- 
rouſly directed; yet not with that force and 
ſtrength, as when the Glaſs, is perfectly clear 
within, as this was not ; becauſe the Fumes of 
the melted Sulphur adhering to it, made it 
appear ſomewhat Cloudy. 


— 
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4 Repetition of the foregoing Experiment 

with Common Sulphur. | 

Took a Quantity of Common Sulphyr; - 

nearly equal to what I had uſed before of 
the Flowers; which having melted. as before, 
[ pour'd it into another Globe-Glaſs, which I 
us d in all reſpects as the former. But when 
I had exhauſted it, and given the uſual Moti- 
on and Attrition, the Effect was ſo ſurpriging- 
ly different, that one would ſcarce think it 
ſhould proceed from the ſame ſort of Body. 
For the Figure of my Hand and Fingers ap- 


pear'd not only on its infide, (tho more Faint 


and Pale than in the Experiments of Sealing- 
Wax and Pitch) but on its outſide there ap- 
pear'd a brisk Purple Light, ſo beautiful and 
agreeable to the Eye, that it was very pleaſant 
to behold. The Strength of this Light may 
be judged from hence, That the Lines of the 
Palm of my Hand, which being near the touch- 


ing Parts, were eaſily diſcoverable by it; and 


were a (mall Print plac'd at the ſame diſtance, 
Iqueſtion not but it would be legible without 
any great difficulty. And as this common 
Sulphur differ'd vaſtly in that part of the Ex- 
periment already related, from the former, ſo 
likewiſe, in the latter; for when the Hoop 
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of Threads came to be held over it, (under 
the ſame Circumſtances as in the other} they 
were directed toward it as vigorouſly as in a. 
ny Experiment heretofore made. The Parts 
lind and tragſparent perform d much alike; 
if there was any difference, it ſeem d to incline 
to that part lin d with the Sulphur. Likewiſe, 
in this Experiment as in the Jaft, the Sulphur 
was looſen d and ſeparated from the Glaſs that 
contain'd it: Which therefore cannot be urgd, 
as any ways conducible to the Unſucceſstul. 
neſs of the former. OE 


— —„— 


* * 
\ Q L 4 . & < 
q Fs + % 1 * 1 a ? . 
P by I ® ” 4 » 
— — — — — — — 
, % 


A Repetition of this laſ Experiment, with 
4 larger Quantity of Sulphur. 


'NTO a Globe-Glaſs of the ſame ſize of 
che former, which was about five Inches 
Diameter, I pour d about two Pounds of melt. 
ed Sulphur: This, when cold, contracted it 
ſelf, and became looſe from every part of the 
Glaſs; as in the former Experiments: The Sul- 
phur cover d more than half the inward Sur. 
face of the Globe, and its thinneſt part was 
about half an Inch in thickneſs. Towards the 
Axis it appear d to be morè than a ſull Inch 
in Subſtance. This Glaſs, when exhauſted of 
its Air, was uſed in every thing as the former. 
The Light produc'd was very conſiderable, 1 

| mean, 
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mean, that on its outſide, and attended with 
| the ſame Colour and Vivacity as before ; nor 


was that leſs vigorous on its inſide. Compa- 
ring it with the former, notwithſtanding. the 
thickneſs of the Lining, it was at leaſt, four 


| 
; I times greater; but the Figure of the Fingers 


was now not ſo diſtinguiſhible as in the o- 
ther. But on the part near the Axis (as I 


a I. ad. 


Sulphur was much the greateſt, no Light was 


0 producd ; which may be attributed in a great 
* I meaſure to the ſlowneſs of the Motion, and 


the weakneſs of it there, in compariſon with 


that ng is made more remote {rom it, 


where it was that the Light was ſeen with. 


What farther is obſervable, , was, that the 
Light which was viſible on its outſide only, 
appear d to be produc'd. between the inward 
Surface of the Glaſs and the Convex Surface 
of the Sulphur ; the Sulphur being looſe 
from it, gave liberty for the Air to be taken 
ſtom thence, as = as from the other Parts: 
The Light which was there produc d, being 
reflected by the hard, poliſh d, and nearly 
contiguous Body of Sulphur, ſeems to me to 
be the Reaſon why it appear with ſo much 
„ „ 3 h 
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hinted before) where the Subſtance of the 
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This outward Light would ſometimes 
break into Branches all over the lin'd part 
of the Globe, in as odd, and as pleaſant a 
manner, as what has been taken notice of in 
former Experiments, with the large Globe 
Glaſs, upon letting in a little Air. 

And what farther occurr'd in this Experi. 
ment, was, that when the Attrition was ceasd, 
but the Globe continuing its Motion, abun. 
dance of Sparks of Light would appear all 
round it, and continue fo to do for ſome time, 
without any freſh Attrition. I cannot con. 
clude without taking ſome notice, that in 
the preceding Experiments formerly made on 
Sulphur, I us'd the ſame ſort as in the firſt 
of theſe ; and had it been my Chance to have 
happen d on the common ſort, I doubt not 
but the Succeſs of it would have been diffe- 
rent from what is there related, which I hope 
to try at one time or other. A 


"0 x 

Coroll. Hence we may ſee what Remarkable 
| Changes may be produc'd in Bodies, with 
reſpect to their Electrical and Laminou 
Qualities, by their different Management 
and Preparation : As here tis plain that 
common Sulphur, which is plentifully en- 
dow'd with Both theſe Qualities, by un- 
dergoing the Chymical Fire (which ſub- 
limes it into Flowers) is almoſt totally 

depriv d of them both. 


Perhaps 
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Perhaps by other management of the ſame 


Body, this Loſs might be repair'd again. 
And tis poſſible there may be Chymical 
Operations, which inſtead of impairing, 
may Improve and Heighten theſe won- 


derful Qualities of Bodies: Nay, for ought 


that I know, may as well give them 4 
new, where they never were at all; as 


to take them away, where they ance 
were in a great degree of Perfection. 


The Powers of Nature are not to be de- 
termin d beforehand by Demonſtration, but 
to be ſearch'd out by Oęſer vation and Ex- 

eriment. And as theſe Trials have o. 
pen d the way to ſomething that looks with 
a very promiſing Aſpect ; ſo we hope by 
degrees to perſue them with ſome gogd 


Succeſs. 
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Experiments concerning the Time requird 
in the Deſcent of Bodies of different 
Magnitudes and Weights in Common Air, 
from a certain Height, 


— 


' 8 O make theſe Experiments accurately, ! 
| deviſed the following Apparatus, to ac. 
count exactly for the time of the Bodies de- 
ſcending. At the Height from which the Balls 
were to be droppd, I fix d a Contrivance in 
form of a Trough, in all about Four Feet long; 
and the End of it, on which the Balls were 
Jaid, was looſe, ſwinging on two Pins at the 
Extremity of it. This looſe End was ſuppor- 
ted by a thin Piece of Board, which ſlid under 
it through a Groove from the other Part of the 
Board: To this ſliding Board was fix'd a String 
which related to a ſmall Wire that reach'd to 
the Bottom of the Deſcent, where it (the Wire) 
had a Communication with a Contrivance, 
to give motion to a Pendulum which beats 
halt Seconds, Now, when this ſliding Board 


(uſt 
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Pendulum made juſt ſo many Vibrations as in 
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(juſt mention d) was draws from under ue 
part of the Trough on which the Balls were 

plac'd, the Strings thereby became ſo much 
e as to move the Limb of that Con- 
trivance at Bottom, which dropt the Pendulum 
at the ſame Inſtant of time, as s che Balls began 
to deſcend, 
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EXPERIMENT I. 


The Firſt Experiment I made, was wit 
Two Bails: One of them a thin Glaſs Bub 
ble, fill'd with Quickflver, its Diameter eight 
Tenths of an Inch, and its Weight 840 Grains: 
The other Ball was of Cork, whoſe: Diameter 
was 2 Inches 2 Tenths, and its Weight 120 
Grains. When theſe Bails were dropt, the 
Pendulum made Eight Vibrations juſt as the 
Quickſilver Ball ſtruck the Ground; and eight 
more were repeated before the Cork arriy d at 
the ſame Place. The Pendulum vibrated half 
Seconds preciſely. 01 


EXPERIMENT I. 


I took 2 Quickſilver Ball, much of the ſame 
Diameter and Weight as before: The Os 
ther was a Thin Glaſs Bubble, its Weight 493 
Grains, its Diameter Four Inches Three 
Tenths. 

For theſe, when they came to deſcend, the 


the 
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the laſt Experiment; that is, the Quickſilver 
Ball ſtruck the Ground at eight Vibrations, 
and the! other Juſt at the End of” en 


EXPERIMENT III. 


The Quickſilver Ball that I made uſe of 
in this Experiment, was likewiſe much of 
the ſame Weight and Diameter as before: 
The other Ball was of Glaſs, whoſe Weight 
was 535 Grains; its Diameter one way mea- 
ſur d Five Inches 3, and its oppoſite Diameter 
but Five Inches. Upon the Deſcent of theſe 
Balls, the Pendulum made but one Vi- 


bration more than in the other Experiment; 


that is, the Quickſilver grounded exactly at 
Eight Vibrations, and there were Nine more 
before the other Ball arrivd at the ſame 


Place. 


Theſe Experiments were made from the 
Top of the Cupulo of St. Paul's, London; from 
— to the Floor, on which the Balls were 
dropt, meaſurd near 220 Feet. It is to be 


obſerv'd, that the Quickſilver Balls made no 


ſenſible Impreſſion on the Floor on which they 
deſcended (which at that time was coverd 
with Deal Boards) notwithſtanding their 
Weight and e of Deſcent. 


The 
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The following Experiments on the Deſcent" of 
Bodies in Air, were made in the ſame manner, 
at the Place before mentioned, anſwering very 
exactly with the former. 


/ 


Quickſilver Balls, Large thin Glaſs Balls. 


weight in Diam. Time of falling Wit. in Gr. Diam. Timeof kalling 
Grains toths of in halk 2ds N da ada 
Inch. Inch 1oths 


aan a Ba i. 
99 — .8 —8 little leſs. 642 —5 ,2 — 16 
74)— . :— 8a little more, 515 —35 ,0—16; 
—. 71 1—8— — — 483 — — 71 
184—.7—8 4 little Mole. 641 — 2216 


Theſe Experiments were made June 9. 1710. 


at which time the Height of the Quickſilver 


in the Barometer was 29.7 Inches, and the 
Thermometer 60 Degrees above the Freezing 


Point. 


Note, That the Quickſilver Balls, and the 
large thin Glaſs Balls, were dropt together as 
they are ranged in their ſeveral Lines. 


XI. Ex- 
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Ex pe riments concerning the Effects of Air 
paſs d through red hot Metals, &c. 


N order to find what Effect ſuch a Medi. 
um, as Air paſſed thro red hot Metals, 
might have on the Lives of Animals, I con- 
trived the following Method. I took a large 
Receiver open at top, in Diameter about four 
Inches, which was covered with a Braſs Plate 
and wet Leather, as uſual in Glaſſes of ſuch a 
make. To this Plate at top (which had a ſcrew 
with a ſmall Perforation) belonged a, Cock, 
and from that Cock proceeded a ſmall hollow 
Wire, about three Feet in Length: That End 
of this hollow Wire, which was remote from 
the Receiver, was put into a hollow Piece of 
Caſt Braſs, pretty thick in ſubſtance, but the 
Hole was not quite through: And the Hole 
being larger than the ſmall hollow Wire, it 
wedg'd into the ſame with pieces of Steel 
Wire, till the Caſt Braſs was filld as full as it 
could contain. In this manner it was put in- 
to a Charcoal Fire, and there it lay till it was 
thorougly Red hot. The Receiver being then 


exhauſted of its Air, the Cock on the upper 
part 


(233 
part of. it was turn d, which gave liberty /fot 


that Air only, which of--neceſſity. muſt: paſs 
thro! the red hot Metals to ſucceed. This 


Air firſt paſſing down thro the ſmall Ducts 


between the red hot Wires, before it could 
come to enter the Red Hot hollow Braſs. Wire, 
muſt of neceſſity ſuffer' or undergo ſuch a 


Change, as Fire, or the Fumes - ſuch: red hor 


Metals would give it. 

When the Receiver was fill'd: with this Air, 
and had ſtood ſome little time, the Braſs Co. 
ver was taken off, and a pretty large Cat im- 
mediately plunged) into it: The Cover being 
laid on again, the Cat immediately fell into 
Convulſions, and in leſs than a Minute ap- 
peared without any ſign of Life. Then being 
taken out of the Receiver and laid on the Floor, 
the continued as Dead; but in leſs than a Mi- 
nute of time ſhe began to diſcover Life by 
motion in her Eyes, and aſter 2 or 3 hideous 
Squalls, ſhe began to recover apace; but 
was very fierce, and ſpit and did fly (as well 
as her Weakneſs would ſuffer her) at any one 
that offer d to touch her; and it ſeem'd ha- 
zardous ſor any one then to attempt it. 

But after half an Hours time, or there. 
abouts, as her Strength and Eaſe recover. 
ed, ſo her former Temper encreaſed up- 
on her ſuffering herlelf to be handled withput 

any 80 of fierceneſs, as before. 3 


3 
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As to the CY which the ſame ſort. of 
Faditious Air has; upon Flame, take as fol. 
lows. 0. 

Ino ſnocer: came to plunge a lighted Can- 
dle into it, but it was immediately extinguiſſid: 
And this 1 ſeveral times obſerv'd, that when 
the Candle was ſlowly immers d, ſo much of 
the Wick (which before was lighted ) as came 
but within the verge of the Glaſs, died ; and 
ſo the reſt ſucceſſively, as it deſcended to 
the ſame place : And this upon ſeveral Repe- 
titions anſwer d much the ſame. But in ſome 
time, as the common Air came to mix -with 
it, one might plunge the lighted Candle low. 
er and lower, before it did go out, till at laſt 

it would remain burning at bottom. 

As to the Elaſticity and Specifick Gravity 
of the foremention'd Medium, I have made fe- 
veral Trials, (and I think very accurate) but 
find it no ways differing from Common Air, 
in reſpect to thoſe Properties. 


Hence it follows, 

That the foregoing Effect, is no ways al. 
ſiſted from any Imperſection or Defect in the 
laſt mention'd Properties: Therefore the fol- 
lowing Queries ſeem to offer themſelves. 


Query 1. Whether Air it ſelf may ſo ſuffer 
in its own Nature by any fort of Fire, as 
to be diveſted of the Power or ſubſiſting 
Lite or Flame : Or, 

(Query 


ry 


Query 2. Whether the Efluvia, or Steems, 
proceeding from the red hot Metals, 
which the Air may take along with it in 
its Paſſage near them, do not very much 

contribute, if not wholly occaſion the 


If the latter takes place, I preſume, it may 
in ſome meaſure be apply d to account for the 
Effect, that the Damps, or Steems, which a- 
riſe from Subterraneous Caverns, impregnated 
with Metalline Efluvia, have on the Lives of 
Animals : And yet at the ſame time, the ſame 
Air may ſuffer no Change in reſpect to its 
other Properties; I mean, its Elaſticity and 
Specifick Gravity, in compariſon with other 
Air in the ſame Region. 0 


Experiments concerning the Eſſect of the 
Air paſsd through a Degree of Heat, 
equal to that of boiling Mater. 


Contriv'd a Braſs Box, about Four Inches 

long, and an Inch and half over. At one 
End, which I ſoder'd up, I fix'd two ſmall 
Braſs Tubes; one of which went through, and 
reached the remoter End nearly: The other 
Tube was but juſt inſerted in it; but each of 
them long enough to reach ſufficiently above 
the Surface of the Water in which they were 
to be put. Theſe 


| Theſe Tubes were to convey the Air into 
Receiver exhauſted of its Air: It paſs d firſt 


into that Tube which nearly reached its oppo. 


ſite End, and ſo into the other-which lead to 
the ex hauſted Receiver. But the Box, with 
that Part of the Tube that was within it, was 
firſt preſs d full of Braſs Duſt; which T had the 
conveniency to do, by means of a Braſs Cap, 
which ſcrew'd on to the End, not before men- 
tioned. This Braſs Duſt T moiſtned with a 
little Water, thinking thereby to exert a more 
than ordinary Steam, or Efluvia, from the Me. 
tal, which the Air might take along with it, as 
it paſs'd through ſuch ſtrait and narrow Ave. 
nues, as it muſt do between the Braſs Duſt. 

In this manner it was put into the Water 
when cold, and continu'd in it till it had boild 
a conſiderable time ; by which means it muſt 
in all its Parts. be of the ſame Degree of Heat 
(at leaſt) as the boiling Water. Thus it was 
taken out, and apply'd to the exhauſted Recei. 
ver ; where, upon turning a Cock, I gave the 
Liberty for that Air only to paſs into it, whit 
mult ſucceed through the Braſs Box and Duſt, 
under the Circumſtances before mentioned. 

When the Receiver was full of this Air, the 
Cover was taken off, and a lighted Candle 
plung d into it, where it continu d burning, e 
ven at the Bottom, as if it had paſs d through 
no ſuch Medium, but had been full of Common 


Air, I took that Method to try it, believing 


the 
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the Flame of a Candle to be the moſt tender 
Way of diſcovering a Change in Air. 
Afterwards I repeated the ſame Experiment 
over again, with dry Braſs Duſt inſtead of the 
former; but the Succeſs was the ſame. There- 
fore it ſeems to me, that ſuch a Degree of Heat 
as that -of boiling Water, is not ſufficient to 


cauſe any conſiderable Change (if any at all) 


in the Air; nor ſuch a Degree of Heat, able to 
ſtrike any injurious or ſufſooating Efluvza, out 


of the Metalline Particles. 


Some other Experiments on the foregoing 
| Head. WE 


HE paſſing Air through a red hot Glaſs 

Tube into an exhauſted Receiver, had 
no manner of influence on a Sparrow put in- 
to the ſame : But upon paſſing of Air through 
red hot Charcoal, before it enter d the Tube 
that convey'd it into the exhauſted Receiver, 
the. forementioned Animal, in that Medium 
in about a quarter of a Minute, gave ſigns of 
preſently expiring ; but being taken out at the 
ſame time did recover, and continued living 
and well for ſome Days after. Yet it was 
concluded, had the Bird's continuance in the 
Receiver been but double that time, her re- 
covery would have been very doubtful. I 
have likewſe try'd Air paſsd thro the Flames 
of Spirit of Wine, and Oil of a * 
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The Effect was much the ſame as to the Spi- 
rit of Wine, the Flame of a Candle being im. 
mediately extinguiſh'd upon its being plung'd 
into it: But the Air which paſs d through 
the Flame of the Oil of Turpentine took ſome 
Unctious Fumes along with it into the exhau- 
ſted Receiver ; which Fumes, upon the near 
approach of a lighted Candle, ſuddenly took 
fire, and continued to burn on the upper Sur. 
face, till they were ſtifled by covering cloſe 
the Receiver : And upon ſeveral Repetitions it 
anſwerd much the fame, till the whole quan- 
tity of Fume was conſum d. 


A Deſcription of the Apparatus for ma- 
king Experiments on the Refractions of 
Fluids : With a Table of the Specifick 
Gravities, Augles of Obſervations, and 
Ratio of Refractions of ſeveral Fluids. 


wo 
EE whole Apparatus is fix d on a Table, 

parallel to its Surface. On one and the 
ſame Axis is fix d a Sextant, of a Radius of 4 
Feet, and a moving Limb to bear the Object. 
The Sextant is divided into Degrees and 
Minutes by a Diagonal, and remains always 
fix d. The Object, which is placd on the 
moving Limb, is ſeen parallel with the Table 
when obſerv'd through the Priſm, and at no 
Degrees on the Sextant ; but when any Traſ- 
parent Liquid is put into the ſame, the Ob- 
jet muſt be elevated till it appears to the 
Eye: Then obſerving how many Degrees and 
Minutes the Index on the Limb cuts on the 
Sextant, we note it, and call it the Angle of 
Obſervation. Thus for different Liquids you 
have different Elevations of the Object, as 
you will find by the following Table. The 
Sight. Slit (if I may 12 it ſo) is A 

= + o 
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of two Pieces of Box- Wood, plan'd parallel 
to one another : Theſe Picces are ſeparated on. 
ly by three ſlender Slips of common Cards ; 
and with that intervention are ſcrew'd down 
one upon the other, exactly parallel with the 
Axis of the moving Leg and Sextant. The 
Priſm, thro which it directs the Sight, is placid 
pretty near it, and confills of an Angle of 
44% 54. which Angle is fix'd Perpendicular 
to the Plane of the Table, its upper ſide be. 
ing parallel with the ſame. The Object is a 
Piece of white Paper, in form of a Croſs, 
paſted on a black Board, and is fix'd at the 
_end of the moving Limb, which is in length 
about ſeven Feet trom the Sight ; its Diame- 
ter is about 2: Inches, which juſt comprehends 
the Sight through the Slit ; ſo that when the 
Object is wholly within view, we conclude 
the Obſervation to be exact. With this 45. 
paratus the Experiments are made as well by 
Candle. light as Day. light, (the Preſence of 
the Sun Beams being no ways neceſſary) and 
T think they may be depended on as pretty 
Accurate. I have taken the Specifick Gravi- 
ty of the ſeveral Liquids, where Icould obtain 
a ſufficient quantity, as appears by the Table: 
So that if any Perſon ſhould have the Curio- 
ſity to repeat theſe Experiments, he muſt ex- 
ped a different Angle of Obſervation, if the 
Specifick Gravity agree not with the Table ; 
for ſometimes it happens, that Liquids of the 


ſame Denomination are not always of an en 
= Gow 
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Goodneſs; and conſequently will have a diſſe- 
rent Specifick Gravity and Refraction. 

The Chriſtalline Humour of the Ox Eye I 

preſs d into the Angle of the Priſm, whereby 
it received the Form of it, and gave. the An- 
gle of Obſervation as ſpecified in the Table. 
1 could not fee the common Object rhro' it, 
but was forcd to make uſe of a Candle for 


that purpoſe ; the Flame whereof appeared 


very broad, at leaſt five or ſix Inches, nearly 
in the Form of a Half Moon: But what ſhould 
occation ſuch a Change of Figure, I cannot 
at preſent determine. Of all the Fluids I have 
try d, I find nothing to Refract a Ray of Light 


leſs than Water; yet there are ſeveral other 


Liquids which make the ſame Angle. I ob. 
ſerve Oil of Bees. Wax to be the lighteſt Fluid, 
and Butter of Antimony per Deliquium to be 
much the heavieſt : The difference of Speci- 
fick Gravity between theſe two Bodies, is as 
662 is to 1976, that is, nearly, as one to three: 
And the Ratio of their Refractions but as 
100909 is to 6885 Bees-Wax, fo is 5941 An- 
timony to the ſame Radius; that is, as one 
to f. 16, or thereabouts. Likewiſe Oil of 
Vitriol is in Specifick Gravity to Oil of Saſa- 
fras, as 15 10 is to 808; yet the Ratio of Re- 
fraction of the lighteſt is moſt conſiderable, 
being in proportion as 10002 is to 6475 Sa- 
faſras; ſo is the ſame Radius to 7011 Vitriol. 


V 3 Thus 
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Thus I find, that a Body doth not Refra& 


in proportion to its Specifick Gravity; but 


from ſome Quality peculiar to it ſelf ; whe. 
ther it be from its Inflammability, or from any 


different Texture, or Figure of its Compo- 


nent Parts; or whatever elſe it be, I ſhall, with 
the Application of theſe Experiments, ſubmit 
to this Honourable Society to determine. 


Specifick Gravities in Ang.of Ob- Ratio of 
compariſon with a ſervation. Refraction, 
Bulk of Water equal . ; 
ro 820 Grains. 4. ann 

7 16.50 7485.3 
Oil of Saſafra 898 29.20 6475.8 
Turpentine 713.5, 25.25 6741.8 
Bees. Nax 5662 23.30 68854 
Carrawayes 732 26.13 6696.5 
Oranges 711 25.20 674 1.2 
Hyſop 769.5 25.10 6757.6 
Roſemary 747 24-40 6794-7 
Savin 789 25 30 6730.9 
Ori ganum 752 25. o 6770˙ 
Pennyroyal 783 25.30 6730 9 
Mint 780.5 26,00 6706.4 
Spike 749 24.30 6807.3 
Fennel 798 27.10 6616.5 
Juniper 729 25-10 6757.6 
Cummin 766.5 27.00 6627.7 
Tanſey 757 23.46 6865.1 
Dil 795.5 27.40 6582.7 
Amber 783 26. 30 6662.3 
Cinnamon 828 28.40 6517.7 
Cloves) 827 27.20 6606.8 
Nut meg: 759 25. 40 6721.4 
Spirit of Mine 703.5 18.50 7287.9 
Hartſhorn 786 17 · oo 7468.3 
Vinegar 324.5 17-00 As Hartſhorn. 
Sal Armoniack 794.5 16-56 74752 


Acids, 


S_ 
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16,56 As Sal Armoni ack 


Acids, Spirit of Amber $25 


Oil of Vitriol 1510 

Spirit of Niere 1166 

Aqua Regis 987 

Aqua Fortis 1157 
Aqua Regis from 

Aqua Fortis and 1034 

Sal Armoniacl 


Butter of Antimony 1976 
Spirit of Raw Silk 916 


Spirit of Honey 716 
Tinct. of Antimony 693 
Feſuits Bark 720 


Balſamum Tolu 717 

Gum Ammoniacum 719 

Metals 713 
Vitreous Humour of 

an Oxe's Eye 


Chryſtalline 8 


of an Oxe's Eye 
White of an Hen sEgg 
Felly of Hartſhorn 


Human Saliva 


Human Urine 
French Brandy 


21.56 7011.5 
20. 50 7104. 
19.50 7195. 
20 · 40 7120.5 
20.19 7161.5 
40-00 5941.3 
20. 30 7135 
16.50 As Mater. 
18.46 7294.3 
18.46 As Ting, of Ant im. 
19434 7219.3 
19.10 7257-3 
18.54 7281.7 
16,50 As Water: 

| 24+10 6832.7 
17+40 740 I.3 
17-50 738447 
16.50 A Vater. 

1705 7451.9 
18. 20 7338.6 


Oil of bp ſtrongly ting d Green, 
with Filings of Braſs, no ways alters its Refra- 


ction. 


XIII. Expe- 
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Experiment XIII. 


An Account of the Repetition of an Expe- 
riment of the late Dr. Hooke s, con- 
cerning two Liquors, which, when 
mixt together, will poſſeſs leſs Space, 
than when ſeparate: With another Ex- 
periment confirming the ſame, 


HE Fxperiment related by the late in- 

genious Dr. Hoole, in one of his Papers 
deliver d to me by Mr. Waller) is concerning 
Two Liquors, which, when mix'd together, 
would poſſeſs leſs ſpace than when ſeparate ; 
which he calls a Penetration of Dimenfions : 
And adds further, That this Penetratton is the 
Cruſe of Heat, of Fire, of Flame, of the 
Power of Heat, Fire, and Gunpowder, and ſe- 
veral other Phænomena, which ſeem to be moſt 
prodigious and wonderful in Nature. 

And ſince the Fxperiment fecmd ſo conſide. 
rabſe, as to account for ſeveral ſurprizing Ope- 
rations in Nature, I thought it very worthy 
an Examination, by a Repetition of che ſame. 


A ccord- 
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Accordingly, I procur'd a Bolt. Head (ſuch 
as he there deſcribes) with a long ſmall Stem, 
which J filld nearly full of Common Water. 
The Stem was mark d into ſeveral Diviſions, 
on a Piece of Paper paſted along it; by which 
means I diligently obſerv'd the Height of the 
Surface of the Water. 

Then pouring as much of it out as fill'd a 
certain Meaſure, which being thrown away, I 
fill'd the ſame Meaſure as nicely as poſſible, to 
the fame Height, with ſtrong Oil of Vitriol; 
which I return'd into the Bolt Head, in the 
room of ſo much Water taken from thence. - 

Upon the mixing of theſe Liquors enſu'd a 
pretty ſtrong Ebullition; and abundance of 
Airy Particles were vifibly extricated, and the 
Surface was not ſo high in the Stem conſide- 
rably, as when it was poſſeſs d only by Wa- 
ter. ä 

But here T muſt rake notice, that two o 
three Drops of Oil of Vitriol were acciden- 
tally ſpilt, in putting it into the Bolt Head; 
but yet the Experiment was very manifeſt, in 
the gradual Decreaſe of the Dimenſions of the 
Liquors. | | 

And 'tis to be obſerv'd, That altho' 'they 
became very warm, yet, contrary to the Na- 
ture of moſt Liquors in ſuch a State, they 
continu'd to poſſeſs leſs and leſs Space; which 
was viſible by the ſinking of the Surface in the 
Stem of the Bolt- Head; and in about half 
an Hours time, it had deſcended —_— - 

nen: 
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Inch : And when I viſited it on the Monday 
following (for the Experiment was made on 
the Thurſday) I found it had ſubſided at leaſt 
two Inches below the Mark I left it at. 

Now, whether the Eba/ition produced by 
the Heat, might not evaporate that Quantity, 
which it ſeem to loſe in Space; or whether, 
in ſo many Hours time, as it had been ſince the 
Experiment was made, there might not be ſuch 
an Evaporation of the Parts of the Fluid, as 
to become equal in Bulk to the Quantity of 
the diſpoſſeſs d Space; and whether it was ſo 
or not, I gave my ſelf the ſatisfaction after the 
following manner.  _ 

Into an upright Glaſs that would hold about 
Three Ounces of Water, T put a Quantity of 
the ſame Fluid equal to 885 Grains. 

Into another Glaſs,ofthe ſame form, but ſmal. 
ler, I put a Quantity of Oi of Vitriol, equal to 
45 6Grains ; which, with their reſpective Glaſſes, 
I weighed all together in a nice Balance: After 
which I put the 021 of Vitriol, Glaſs and all, in- 
to that which held the Vater; where immediate. 
ly a very great Ebullition began, and the Glaſs 
that contain d them became ſo hot, as to be 
but juſt endur'd in the Hand. 

1 found, in two Minutes time it had loſt of 
its Weight about Two Grains: And at the 
End of an Hour, or better, it had decreaſed in 
all but Six Grains and a half; by that time 
the Conflict was wholly ceasd, it being then 

nearly 
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nearly reduc'd to the Temperature of the out- 
ward Air. — Th 

After that, I weighed them at ſeveral times, 
but found them in the ſame ſtate, as to their 
Weight, as laſt mention d. 

I continu'd them in the Scale till the next 
Morning, when I likewiſe could diſtinguiſh 
no manner of Alteration in the forementioned 
Weight. | ; 

From whence it plainly appears, that the 
Decreafe of Bulk upon the mixing of thoſe Li- 
quors, does not proceed wholly trom an Eva- 
poration of their Parts; ſince by the laſt Ex- 
periment, the Evaporation continu'd no longer 
than the Fermentation laſted ; but the De- 
creaſe of the Bulk of the Bodies ſeems not to 
be perform d all at once, or in ſo ſhort a time, 
as may be taken notice of in the firſt Experi- 
ment. 
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E xperiment XIV. 


An Account of an Experiment, concern- 
ing an Endeavcur to produce Light 
through a Metallick Body, under the 
Circumſtances of a Vacuum and Attri- 
tion. 


T may be remembred, what ſucceſs J had 
in producing Light through Bodies, ſuch 


as Sealing-Wax, Pitch and common Sulphur; 


which gave me ſome probability, that under 
the ſame Circumſtances J might likewiſe 
make ſome ſuch Diſcovery thro' a Merallick 
Body. Accordingly 1 cauſed a Glaſs Hemiſ. 
phere to be made very ſtrong: To this He. 
miſphere I procured another, of Burniſh Braſs, 
exactly made, to fall with irs Brim about an 
Inch within the Glaſs that I might the better 
cement them together; which I did fecurely 
from any ingreſs of the Air in that part. I hus, 
when joined it became nearly a Globe ; only, 
the Diameter thro its Axis, was ſome hat 
more than its tranſverſe Diameter, which was 
a Diſadvantage to its Strength, as the Sequel 
of this relation will diſcover. In this manner 

I exhauſted all its Air, atleaſt nearly fo, and 
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then put it on the Machine to give it 2 cir- 
cular Motion, as uſual in ſuch Experiments. 
T applied my Hand to the Braſs Hemiſphere 
in Motion, but no Light could be difcover'd 
within: I then rubbd it with a Deal Stick, 
but the Succeſs was the fame. Afterwards, I 
applied a piece of Sealing Wax, which has in 
it ſelf a very Electrical Quality: This Wax, 
rubbing roughly on the Braſs, ſeemd to ſhake 
the Parts of it; nevertheleſs, there did not as 


ny the leait glimpſe of Light appear. I then 


held the Flame of a Candle to the Braſs in 
Motion, which ſomething more than warm'd 
a Circle on it ; hoping by this means to ex- 
cite or obtain ſome Diſcovery from it. Yet, 
notwithſtanding a ſmart Attrition was made 
on that part, it was altogether unſucceſsful. 
Being tir d, I let in the Air, and ſuſpended 
my farther Trials till the following Night» 
At which time, when I had exhauſted che 
Air from within the Globe, I began the At- 
trition with a Coal Cinder, which being ſome- 
what rough I thought might ſhake the parts 
of the Metal, and put them into ſuch a State 
or Mode as to exhibit an Appearance of 
Light: But this and whatever elſe I then did 
try, was to no- purpoſe. In this exhauſted 
State I leit the Globe on the Engine, to con- 
ſider a little what farther Trials to make; 
with what Bodies and in what manner to pro- 
ceed with them : But to my great ſurprize, 
in about an Hour after (being in the next 


(zoo J 


Room) T heard a Noiſe almoſt as loud as 2 
Musket when fir d; and I immediately com. 
ing into the Room, found the Globe broken 
all to pieces (I mean the Glaſs half of it) and 
the Braſs Hemiſphere on the Ground ; which 
I took up, and found ſeveral bruiſes it had re. 
ceived from the violent ſtrokes of the broken 
Glaſs, which had diſperſed it ſelf in pieces 
all over the Room. A large Looking-Glaſs, 
at leaſt three Yards diſtant trom it, was crack'd 


almoſt from top to bottom, and quite croſs 


the middle, by a blow it receivd from a Frag. 
ment of it; for where it ſtruck the Glaſs, the 
Cracks proceeded from it every way like ſo 
many Radii drawn from a Center. Thus 
were the Experiments ended ; and, as I hint- 
ed before, this Accident, TI believe, proceeded 
from the unconformableneſs that the Figure 
of the compounded Globe, had to a perfect 
Sphere, altho' it did not differ ſo much to 
ſight, as to make me ſuſpect any ſuch Con- 
ſequence. From theſe Experiments I may 
fately conclude, that if there be any ſuch 
Quality as Light to be excited from a Brals 
Body, under the forementioned Circumſtances, 
all the Altritions of the ſeveral Bodies uſed 
for that purpoſe, have been too weak to force 
it from it. And indeed, conſidering the cloſe: 
neſs of the Parts of Metal, and with what 
firmneſs they adhere, entangle. or attract one 
another, a ſmall degree of Attrition is not 
ſufficient to put their Parts into ſuch a Moti- 


on, 
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on, as to produce an Electrical Quality; which 


Quality, under the forementioned Circum- 
ces, I take to be the Appearance of Light 
in ſuch a Medium. | 


Experiment XV. 


4n Account of an Experiment touching the 
Direction of 4 Drop of Oil of Oranges, 
between two Glaſs Planes, towards any 
Side of them that is neareſt preſs d tage- 
ther. 


HE Glaſs Planes which I usd, were a- 
bout ſix Inches ſquare ; and being very 
clean, a Drop or two of Oil of Oranges was 
let fall on the lower Plane, ſuppoſe at B; then 
the upper Plane was laid on it, ſo near as to 
touch the Liquid, that it might become conti- 
guous to both their Surfaces. 


C 
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Thus the Planes being made to touch one 
another at the Side A, and open d at the Side 
C, as in the Scheme above, the lower Plane 
lying Parallel with the Horizon, the Drop of 
Oil would immediately move towards the 
touching Side of the Planes; and when it was 
arriv'd there, it was but reverſing the Angle, 
and the Drop would return from AtoC; and 
after the ſame manner it might be directed to 
any Side or Part of the ſame. Moreover, if 
the Planes were elevated 8 or 10 Degrees at 
A, yet would the Drop aſcend towards the Side 
A, tho' not ſo {wift, as when the Planes were 
in the forementioned Poſition. 

It was farther to be obſerv'd, that the near- 
er the Drop approach'd the touching Side, fo 
would the Velocity of its Motion be encrea- 
ſed: The reaſon of which ſeems very plain, 
allowing the Aſcent of Water in ſmall Tubes, 
and between the Surfaces or nearly contiguous 
Planes, to be explain'd from the Power of At- 
traction, that one Surface has to another at 
ſuch a nearneſs (as I ſee no reaſon to doubt it:) 
For the Drop of Oil moving on towards the 
contiguous Surfaces, . to enlarge its 
Space, and touches the Planes in more and 
more Parts, as it approaches nearer and nearer 
the touching Side. Thus in the whole Pro- 
| my of its Motion, it is continually encrea- 
-fing in its Surface, and conſequently the Power 
of Attraction muſt encreaſe in proportion to 


that Surface: ſo that the Celerity ot its Moti- 
on 
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on muſt neceſſarily be augmented. This Ex- 
periment ſeems very powerfully to eonſirm 
the Experiments made before on the ſame Sub- 
ject, from the gradual Increaſe of the Motion 
of the Drop; repreſenting thereby the ſeveral 
Appearances of the Aſcent of Water in different 
ſiʒ d Tubes, or between Planes, whoſe Surfaces 
are placed at different diſtances, the flower 


Motion repreſenting thoſe Experiments made 


in larger, and the ſwifter in ſmaller Tubes; 
the ſame to be obſerved in different diſtanced 
Planes. | . | 

J have ſince repeated the ſame Experiment 
in Vacuo, where, in all reſpects, it anſwer d as 
in the open Air: Which is a plain Indication, 
that the Preſence of the Air has nothing at all 
to do in producing this Phenomenon. 


XV. 


An Account of ſome Experiments coding 
- the keeping of Fiſhes in Water under 
Ek Circumſtances, | 


HE Fiſhes made uſe of in the following 
Experiments u ere Gudgeons; which 

are à fort of Fiſh very brisk and lively in the 
Water, and will live a pretty conſiderable 
time out of it. Three of them I put into a 
Glaſs Veſſel, to about three pints of common 
Water (which Fiſhes were to be a Standard to 
compare the others by.] Into another Glaſs, 
to a like Quantity of Water I put three more of 
them, which quantity of Water juſt fill d this Glaſs 
to the very Brim; upon which I ſcrew'd down 
a Braſs Plate with a Leather between, to pre- 
vent a Communication with the Water in the 
Glaſs and the External Air: And that it might 
the better reſemble a Pond ot Water frozen 
over (on which Account this Experiment was 
made) I ſuffer d as little Air as poſſible to 


remain on the Surface of the included Wa- 
ter. 


The 
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The third Glaſs had a like quantity of Wa- 
ter put into it, as the former; which Water, 
firſt by boiling, then by continuing it a whole 
Night in Vacuo on the Air-Pump, was purg'd 
of its Air to the greateſt nicety: Into this Wa- 
ter alſo, I put a like Number of Gudgeons as 
into the other. Thus (the Fiſhes being all 
put into their reſpective Receivers) I apply'd 


my ſelf to wait the Event; which was as fol- 


lows. It was about half an Hour after Ten 


in the Morning when I began the Experiments; 


and in about halt an Hour from that time, I 
obſerv'd the Fiſhes in the exhauſted Water or 
Water purg d of its Air, began to diſcover fome 
uneaſineſs, by a more than ordinary Motion 
in their Mouths and Gills, or Reſpiration, if I 
may call ir ſo, differing from the Fiſhes in 
the other Glafles ; the included Fiſhes at the 
ſame time diſcovering no alteration; only I 
took notice that they would now and then aſ- 
cend to the Top of the Water, but ſuddenly 
ſwim down again: And in this State they 
continued for ſome conſiderable time, without 
any ſenſible Alteration. About 5 Hours after 
the laſt Obſervation, the Fiſhes in the exhau - 
ſted Water became not ſo active (upon a Mo- 
tion given the Glaſs that contain d them) as 
before: And thoſe Gudgeons included without 
any Communication with the outward Air, 
now began conſiderably to abate of their Vi- 
vacy ; yet ſtill continued at times their Mo- 
tions upward and 3 At Seven N 
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the Evening, the included Fiſhes lay all at the | 


bottom of the Glaſs with their Bellies upwards; 
nor upon ſhaking the Glaſs, could I put them 
in Motion, or cauſe them to ſtir their Fins or 
Tail; only I could obſerve a Motion in their 
Mouths, which ſhew'd me they were not per- 
fectly dead. In this State they lay for ſome 
time: But conſidering the Experiment would 
not be compleat, if I did not attempt their 
Recovery by taking off the Braſs Cover, be- 


ing very ſure they muſt have dy d in ſome - 


ſmall time under the Circumſtances they were 
then in ; accordingly, I took off the Cover, 
and gave the Surface of the Water a free and 
open Communication with the External Air. 
At about Ten at Night, Iobſerv'd them again; 
at which time their Recovery was ſo evident, 
that upon alittle diſturbing the Glals that con- 
tain'd them, they were actually in Motion a- 
gain : Andat this time alſo, the Fiſhes in the 
Water purg'd of Air, began to appear more 
brisk and lively than at the laſt Obſervation. 
Here I cannot but take notice, that notwith- 
| ſtanding the Water was purg d of its Air to a 
very great degree, yet the Fiſhes put into it 
did not ſo much as once aſcend in it; but 
continued always at the bottom, as the Fiſhes 
did in the Common. Water. At this time I 
left them till the next Morning ; when about 
Fight a Clock I found them as perfectly well 
and lively in all the Glaſſes, as when they 
wcre firit put in. Thoſe in the Common Wa- 
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ter expos d to the open Air, ſufferd no man: 
ner of Change during the whole Time. Af. 
ter this I was willing to try whether the Air 
had again inſinuated it ſelf into the purg'd Wa- 
ter,and whether that might not be the occaſion 
of the Fiſhes Recovery. Accordingly I put it on 
the Plate of my Pump, in the fame Glaſs with 
the Fiſhes in it ; and being cover'd with ano- 
ther Receiver, the Air was taken fromit; yet 
I could perceive very little Air aſcend in it, 
and to me it ſeem'd much in the ſame State as 
when the Fiſhes were firſt put in. ] continu- 
ed it in Vacuo about an Hour and an Half; 
the Fiſhes almoſt all the time continued at 
the Top of the Water, and at that time ap- 
peared as dead; for upon letting in the Air, 
they ſunk haſtily to the bottom without any 
Motion of their Fins or Tails * 
From the whole Account I obſerve ; 

Firſt, That Water purg'd of Air, fo far as 
the Method here made uſe of, is capable to do 
it, renders it not altogether unfit ta ſupport 
the Lives of Water Animals. For although 
vhen the Fiſhes were firſt put in, and for ſome 
Hours after, they ſeem'd to ſuffer ſome unea- 
ſineſs ; yet at length the Water became more 
familiar tothem, or their Conſtitutions in ſome 
meaſure did ſo conform, as to render the Wa. 
ter to them, and them to the Water more a- 
greeable : Otherwiſe I do not fee how their 
Recovery ſhould follow, fince upon examining, 
little or no alteration. could be found in the 
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Circumſtances of the Water, from the time 
the Fiſhes were firſt put in. 
Secondly, The Fiſhes included with their Wa- 
ter from any Communication with the Exter- 
nal Air, plainly demonſtrate, that Common 
Water in its Natural State is not alone ſuffici- 
ent to preſerve the lives of its Natural Ani- 
mals. Hence it follows, that in Ponds, when 
the Water comes to be Frozen over with a 
pretty thick Ice, the Fiſhes in the ſaid Ponds 
are very likely, if not certain to periſh, upon 
the Continuance of ſuch a Congelation for 


| ſome time on their Surfaces; unleſs (as in the 


latter part of the Experiment) the Impedi- 


ment which hinder'd the immediate Contact 


of the Air to the Surface of the Water, be re- 
mov'd ; that is, by breaking Holes in the Ice, 
whereby it is reſtored, and undoubtedly will 
perform the ſame thing as my Removal of the 
Braſs Plate, This is to be underſtood only in 
Ponds where the Water is ſtagnant ; for where 
there are Springs, or acurrent of Water con* 


ſtantly ſucceeding under the Ice, the effect 


moſt likely will not be the ſame. 


An 
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Experiment XVII. 


An Account of an Experiment, concerning 
the Angle requir'd to ſuſpend a Drop of 
Oil of Oranges, at certain Stations, bes 
tween two Glaſs Planes, placed in zbe 
Form of a Wedge. RD 


I Procured two Glaſs Planes that meaſur d a 
1 FKadius of twenty Inches each; their 
breadth was about three Inches: That which 
I uſed tor the lower Plane, was placd with 
its Surface parallel with the Center of its Axis, 
and parallel with the Horizon. Thus (the 
Planes being very clean) they were rubb'd 
with a clean Linnen Cloth dipt in Oil of O. 
ranges: Then a Drop or two of the fame Oil 
being let fall on the lower Plane near the 4xs, 
the other Plane was laid on it; which fo ſoon 
as it touch'd the Oil, the Oil ſpread it ſelf 
conſiderably between both their Surfaces. 
Then the upper Plane being raiſed a little at 
the ſame end by a Screw, the Oil immediate- 
ly attracted it ſelf into a Body, forming a 
Globule contiguous to both Surfaces, and be- 
gan to move forwards towards the touch- 
ing ends. When it had artivd two Inches 
X 4 from 


* _— 
7 
9 


(410) 
the Axiu, an Elevation of 15 Minutes at the 
touching ends ſtopp'd its Progreſs, and it re- 
main'd\there without Motion any way. The 
Planes being let fall again, the Drop mov'd 
forward till it came to four Inches from the 
Center; then an Elevation of 25 Minutes was 
requir d to give it a fixt Station. At 6 Inches 
it requir'd an Angle of 35 Minutes; at 8, of 
5 Minutes: at 10, a Degree. At 12 Inches 
— the Axis, the Elevation was 1 Degree 
45 Minutes; and ſo on, at the ſeveral Stati. 
ons, as they ſtand in the following Table. 
This, after abundance of Tryals, I take to be 
the moſt correct, tho the others ſucceeded ve- 
ry little diſſerent from the ſame. It is to be 
obſerv'd, that when the Globule, or Drop, 
had arriv'd to near 17 Inches on the Planes 
from their Ax, it would become of an Oval 
Form; and as it aſcended higher, ſo would its 
Figure become more and more oblong; and 
unleſs the Drop was ſmall, upon ſuch an Ele- 
vation of the Planes as was requird at ſuch a 
Progreſs of the Drop, it would be parted, ſome 
of it deſcending, and the reſt of it running up 
ta the top at once: But upon a Drop that ſe* 
parated thereabouts, I found the remaining 
part of it at 18 Inches, would bear an Angle 
of Elevation equal to 22 Degrees to balance 
the Weight of'it. Higher than that T could 
not obſerve. The Planes were ſeparated at 
their Axis about * of an Inch. I found but 
little difterence between ſmall and larger * | 
1 0 


— 
* 
$1 3 
S 4 * „ * 

f 5-4 * * 
. * 

1 * * 
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of the Oil, in relation to the Fxperiment, 
a Quadrant 


mark d on Paper of near 20 Inches Radius, 


were. meaſured by a 


The 


divided into Degrees and Quarters. R 


Diſtance i in "Ankle of 
Inches from Elevation. 
/ a ab 
2 — — '0 — If 
4 — ' — 275 

6 — 0 — JF 

8 — 2 — 45 
10 —— — 1 — 00; 
I er 4 wm 
If; —— m— 3, 5 

JJ... 
16 — — 6 — 00 
17 — — 10 — oo 
IS | m— — 
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Experiment XVIII. 


The Specifick,f Gravitics of ſeveral Seat, 


line Cubes, in _ compariſon with their 
like Bulk of Water. 


Heſe Cubes were deliverd to me by Dr. 
Sloane, and ſuppos d to be extraordina- 

ry in their ſeveral kinds, except the Gold. 
Their Workmanſhip was very accurate ; and 


they were exactly of a ſize, aſtho they differ d 


a little from our Meaſure. 


Six of 'em being laid on a Rule, Side by 


Side, meaſur'd about a Tenth more than fix 
Inches ; and if their Sides were changed, they 
till made the fame Meaſure. And it farther 
appear d, that they were exact, by their Agree- 
ableneſs in the Weight of their reſpective Bulks 
of Water, as may be obſerv'd by comparing 
them in the follow ing Table. 


as Troy 


Gold 9 
Silver 5 


Copper 4 
bot. 4 
Lead 6 
lion 4 


3 bi & = &4 
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77 Troy-Weight. 


Weight of che Weight of the In proporti- 
ſeveral Cubes ſeveral Cubes on to their 


in Air. in Water. like Bulk of 
be Water, x 
„ DD N Oe DMG en BB 

Gold 9—11— 8 —— 9——00—6; | 


Silvef 5—14 — 10 — 5——03---105 
1 8 —4——05----10- 
4—.— 7—j.—4—9 
Lead 6—02—12 5—11——17 
lion F — 
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An . of an Experiment ut the 
' Aſcent of. Water between Two Glaſs 
Nr in an 2 Figure, 


o = 
der * i 


Took Two Glas planes, each fomewhat 
more than Twenty Inches long, of the 
trueſt Surfaces I could procure. 

Theſe being held cloſe together at one of 
their Ends, the other Ends were open d exaQ- 
ly to an Angle of 20 Minutes. 

In this Form they were edgeways put into 
a Trough of tinged Water, which immediate. 
Krrib. 8. ly aroſe between them in the Figure 
Fig. 2. ol the annex d Scheme. 

At another time the Planes were open d to 
an Angle of 40 Minutes; then the Water ap- 
SeeTab s · pear'd between em, as in the Scheme 
Fig. 1 with that Title. 

By theſe Schemes the Proportions of the 
Power of Attraction are in ſome meaſure evi- 
dent to the Eye: For there may be ſeen at 
the ſeveral Diſtances, how many Lines * which 


are Twellths of Inches) the Water 1s * 
" 


ted, a1 
the to! 

Tho 
after r 
much 
Angle: 

Thi 
Brook 
Hans 
Appar, 
the Fi, 
Planes 
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ted, and the prodigious Increaſe of them near 
the touching Ends. 

hope, the Tables are pretty accurate : For 
after many Trials, I find the Succeſſes to be 
much the ſame, according to the different 
Angles. 

This Experiment was firſt made by Mr. 
Brook Taylor, as appears by his Letter to Dr. 
Hans Sloane, R. S. Secr. but he confeſſes his 
Apparatus not nice enough to diſcover exactly 
the Figure which the Water made * the 
Planes, | 


A Table 


A Table according to 
the Scheme of the 
Planes opened to an 


in Fig: 1. 


Wen 
25 and Parts 
— or gg 


Nur it | 
Lines elevared 
at the, ſeveral 


| ATI 


42. — — — — 3. 
3 — — — 2. 
— 7. 


Auge ef 40 Minutes 
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A Table according 
the Scheme of th 
Planes opened to an 
Angle of 20 Minutes 
in Fig. 2. 


Diftances in In- Number of 
ches and Parts Lines elevated 
of Inches from at the ſeveral 

the touching Diſtances. 
Ends. 


7. F 
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. 
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4 Deſcription of the ſeveral Strata 1 Bah, 
Stone, Coal, &c. found in | a Coal. pit 
at the Weſt End of Dudly is Stafford- 
ſhire : By My, Fett) place Bellers, 
FR. S. To which is added a Table of 
the Specifick Gravity of each Stratum + 
By Mr. Fr. Hauksbee, F. R. S. Com- 


munic at ed by Dr, Hans ae 5 
Secr. | r i 


IL. X Yellowiſh Clay, which 10. immedis 
ately under the Turf. | 
II. A Bluiſh Clay 
III. A Bluiſn hard Clay; ; the Minors call 


it Clunch. This is one of the certain Signs of 


Coal. Ir has in it Mineral PLanths | 

IV. A Blviſh ſoft Clay). 

V. A fine-grained Gray Stone: It lies next 
the former, and is found in ſome, Pits only. 


VI. A Clay almoſt like the ene 
whiter. - 


VIL A 
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VII. A hard Gray Rock; with ſomething 
like the Impreſſions of Vegetables, but none 
diſtinct. | 

VIII. A Blue Clunch, like Numb. 3. with 

Mineral Plants in it. 

VIII. +. This Stratum lich is the ſame 
with Numb. 13.) was not taken. 

| IX. Coal, called Bench. Coal. 

X. Coal, leſs black and ſhining than the 
former, called Slipper Coal. 

XI. Coal, more black and ſhining, called 
Spin Coal. 

XII. A Coal like Catnal.Coal, by the Mi. 
ners called Stone Coal. Theſe Strata of Coal 
have between each of them a Bat, of about 
the thickneſs of a Crown Piece. 

XIII. A black Subſtance called a Dun. Row. 

Bar. -- 

XIV. A hard Grey Iron Oar, called the 
Dun-Row Iron-Stone. 


XV. A bluith Baz, in which the follow 


ing Iron Stone lies, called the White. Row. 

XVI. A hard blackiſh Iron Oar, lying in 
{mall Nodules, having between them a white 
Subſtance ; and from thence by the Miners 
called the White Row Grains, ot Iron Stone. 

XVII. A hard grey Iron Oar, with ſome 
white. Spots in it, called the Mid Row Grains. 
XVIII. A black fiſſile Subſtance, called tlie 
Gublin Bat. 


"I 
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XIX. A hard blackiſh Tron Oar, with whits 
Spots in it, called the Gublin Tron. Stone. | 
XX. A Bat in Subſtance much like that of 
Numb. XVIII. 5 
XXI. A hard grey Iron Oar, called the 


Cannoc, or Cannot Iron Stone. 


XXII. A Bat, ſomewhat harder than 
Numb. XX. 

XXIII. A dark, grey, hard Iron Oar, call 
the Rubble Iron Stone. 

XXIV. The Table. Bat, next under the 
Rubble Tron-Stone. 

XXV. A coarſe ſort of Coal, called the 
Foot. Coal. 

XXVI. A black, brittle, hicing Bat. 

XXVII. The Heat hen. Coal. 

XXVIII. A Subſtance like a coarſe Coal, 
but by the Miners called a Bat; perhaps he- 
cauſe it does not burn well. 

XXIX. The Bench Coal. 

XXX. A Bat under the laſt, and is as low 
(viz. 188 Feet and half) as they generally dig, 
tho' there is 4 coarſe Coal under this. 


i B. Thoſe Subſtarices which divide the 
Strata of Coals and Iron Oats from each o- 
ther, are called Bats by the Miners : They are 
generally black, conſiſting of a Matter peculi- 
ar to themſelves. and are of a Texture neareſt 
like Marie; tho' ſome of them are fiſſile, and 
others have a Subſtance riot unlike Coal, mixt 


with them. 
70 * 1 
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A Table of the Thickneſs of each Stratum, 
and its Proportion to Water, or Spe- 


cifick Gravity. 
| Thickneſs! | 
Number of | of each | Proportion Or Specifick 
the Strata. Stratum. | to Water, | Gravity, 
Feet. Inch. 

I. | 4 olas 385 to192 as 200 to 100 
II. E of 296 168 | 176 
III. 24 . 

Iv. on of 209 106 | 197 

V. 4 of 583 237 | 246 

VI. 21 o 401 192 | 209 
VIL. 75 of 683 259 243 
VIII. 5 69-233 3643 252 
VIII Tt. I — — — 

IX. 3 0 7 51 140 

X. 3 of . 

XI. 4 o| 147 114 129 
XII. 4 of Te m3} 239 
XIII. 1 o 408 198, 206 
XIV. o 1 204 67 303 
XV. © a 183 7a | 256 
XVI. To 1 
XVII. | © 2] 781 244 | 320 
XVIII. 2 of 305 129 236 
XIX. | 0 91 920 266 346 
XX. 1 — 2 is .- Won. 
XXI. | „ met 317 
XXII. I o 428 290 


Num * 
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155 | Thickneſs 
Number of] of each 
the Strata. | Stratum. 

I Feet. Inch 
XXIII. o 
XXIV. 2 © 
XXV. | 1 0 
1 
XXVII. 6 0 
XXVIII. o 1 
XXIX. 2 
XXX. | 0 6 


198 
238 
298 
267 


314 


244 


Proportion 
to Water, 


153 


154 


141 
236 


240 
133 


Or Specifick 
Gravity, 


as 928 t0231 [as 158 to 100 
333 


218 
128 
169 


126 
186 | 


144 
13242 
183 


By which it is evident, that the Gravities of 
the ſeveral Strata are in no manner of Order; 
but purely caſual, as if mixt by chance. 


Y 2 
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An Account of Experiments concerning the 
Proportion of #he Power of the Load- 
ſtone at different Diſtances. 


Ithout mentioning the many Difficul. 

ties that attend the making of Expe 

riments of this nature, T ſhall immediately 

give an account of their Succeſs, and the man. 
ner of proceeding; which was as follows. 

I took a Quadrant of Four Feet Radius; 

and having fix d it to the Floor, in the Poſition 


of the Needle, whoſe South Point directed it 


ſelf to no Degrees, I then fix d a Board (like- 
wiſe on the Floor) in a direct Angle from the 
ame, the Graduations on which Board were 
Three Inches diſtant from each other. 

The Needle was ſuſpended on a Point ari- 
ſing from the Center of the Quadrant, 
from whence were meaſured the ſeveral Sta- 
tions of the Magnet. 

The Magnet was laid on a thin Piece of 
Board; under which, to one ſide was nail'd a 
narrow Slip of W ood, to ſlide it along the fide 
of the forementioned gracuated Board,where- 


by 
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by the Stone might be always kept in the ſame 
Direction to the Needle. fag. L 

The Stone that I usd, weigh'd about fix 
Pounds; was rough, and of an irregular Fi- 
gure : Yet I could diſcover no Inconveniency 
in the Experiment ariſing from the ſame, it 
being, and acting at all Diſtances in the ſame 
Poſition as it is firſt placed on the Board: And 
I ſee no reaſon to doubt, but the Proportions 
of its Power will be regular, and agreeable to 
the ſeveral Diſtances; as, more than once I 
have obſerv'd. For when the Stone hath been 
differently poſited on the foremention'd thin 
Board, different Angles of the Needle would 
enſue at the ſame Stations; yet their Propot- 
tions one to another would be nearly the 
ſame. | 
My meaning is this : Suppoſe the Stone 
was ſo plac'd, as at 3 Inches from the Needle 
it would give the Needle an Angle of 90 Des 
grees ; the Stone being continu'd in the ſame 
Direction at the ſeveral Stations, the Propor- 
tions of its Power one to another would be 
much the ſame, as if the Angle of the Nee- 
dle at the firſt beginning made but 87, or even 
but 80 Degrees on the Quadrant: For upon 
a ſmall Alteration of the Poles of the Stone, 
ſuch diverſity of Angles will ariſe. 


In theſe Experiments I made uſe of Two 
Needles; one of a Radius of 6 Inches, the 


other but of one Inch: Which laſt, after abun- 
Tx dance 


(329) 


| beſides the Advantage it gave in beginning the 
Experiment 6 Inches nearer the Stone than 


the other: And from Two Feet diſtance from 


the ſame, it became nearly agreeable to the 
Angles made by the long Needle to all the 
farther Diſtances; as you will find by the fol. 
lowing Tables, which were made with the ſe. 
veral Needles in the fame Direction of the 
Stone. 
I meaſured the Angles by a Silk Thread 
ſtrained directly over the Needle to that part 
of the Quadrant to which it was directed; 
which was the beſt way I could contrive to 
come neareſt the Truth. 

It may be obſerved from the following Ta- 
bles, that the long Needle at Nine Inches from 
the Stone, made ſomewhat a larger Angle 
than the ſhort Needle at Three Inches diſtance 
from the ſame ; that the ſhort Needle at the 
dliſtance of Nine Inches, made an Angle of 
Nine Degrees leſs than the long one at the 


ſame place. But this odds will eaſily be ac. 


counted for, if we conſider the Diſproportions 
of the Needles Lengths : For the Point of the 
long Needle at Nine Inches, was brought 
within an Inch as near the Stone, as the Point 
of the ſhort Needle was, when but Three In- 
ches diſtant from the ſame: The Point of the 
Mort Needle at Nine Inches from the Stone, 
was Five Inches farther from it, than the long 


pne at the ſame Station. 


dance of Trials, I found to be moſt accurate; 


Theſe | 
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Theſe Diſproportions being conſider d, it is 
no wonder ſuch difference of Angles ſhould en- 
ſue upon the Uſe of the ſeveral Needles near 
the Stone: For at Two Feet, and the farther 
Diſtances, they become nearly agreeable, as I 
ſaid before. | f | 

Whea I ſpeak of Diſtances from the Needle, 
Talways mean from the Center of it. 

Farther, it is obſervable, that the Stone at 
Five Feet diſtance from the Needle, made an 
Angle of Two Degrees with one; and with the 
other, of two and a half; yet upon the Abſence 
of the Stone, they would return to no Degrees, 
as at firſt : Which plainly ſhews, that the Influ- 
ence of the Stone extended farther ; altho Ob- 
ſervations at remoter ſtations could not eaſily 
be determin d. | 


Y 4 
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; Experiments by the ſhort Needle, 


Diſtances of | The ſeveral | The Differences Diſt 


'the Load- Angles of the compared one the 
ſtone from Needle at the with another, ſton 
the Needle ſeveral Diſ- at the ſeyeral the 
in Inches, tances. Oblet vations in in J 
D. N Minutes. 
32 87—00 — 180 0 
8 — 69— 00 — 135 1 
15 —— 56—45 — 5 1 
18 — 4— e — 630 7 
21 — 00 — <> 2 
27 — — 18.— 00 — 
30 5 13 —30 — — 150 
JJ ———— 11— 00 — 135 . 
36 — 8— 45 — wa | 
x 398 — J— 00 — 90 
| 43—— 5— 30 F 
45 —— 4— 30 F 
S — — om 
3531 —— 3— 20 F 
54 ——— J——O0 ö 15 
57 — — 2— 45 — — 15 
a n 
i 
c 
C 
- 
| 
x f \ 
Expe- | 


"> ha 


(329) FP 


* 


Experiments by the long Needle 


* * 


Diſtances of The ſeveral The Diff-rences 
the Lead- Angles of the compared one 
ſtone from Needle at the with another, 
the Needle ſeveral Di. at the ſeveral 
in Inches. tances, 1 Obſervations, 
ö D. l in Minutes. 

— 87 ——30 — 35 

13 —ů— 81— 45 — c 7 

IS —— — 53—20 — 100 

21 35— 00 — 660 

21 — 24-—10  '-. —— 380 

27 17—50 — 280 

30 — 13z— 10 — 180 

JJ —— 10— 10 — 130 

48 —— 3.—j30 — 830 

51(Kx.k⸗ꝛẽ — Q 3 — 00 — 

$4 — ww — -; 

57 — ͤ— 2— 15 3 15 

60 — — 2 00 — —U 00 


At greater Diſtances, and even the more re- 
mote in theſe Tables, the Power of the Stone 
is ſo weak, and the meaſuring the Angles at all 
times exactly, ſo difficult, that tis well if we 
come ſometimes within 10 or 20 Minutes of 
Truth: The Correction of which I ſhall wholly 
leave to the Determination of ſuch Gentlemen 
whoſe Province ſuch an Experiment as this 
moſt peculiarly belongs to. 


A 
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A Deſcription of the Loadſtone made uſe 
of in the foregoing Experiments. 


HIS Stone weigh'd exactly fix Pounds, 
one Ounce and a quarter Averdupois- 
Weight. Its Form reſembl'd Figure 3. Its 
Breadth at the North Pole was four Inches; 
at the South Pole five Inches; the Poles run. 
ning through the Stone in the direction of the 
prick'd Line. The Length of the ſhorteſt Side 
was ſix Inches and an half, of the longeſt Side 
ſeven Inches and half. Its Thickneſs at 
the North Pole was one Inch and an half, and 
at the South Pole one Inch. 
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Experiment XXII. 


An Account of an Experiment touching the 
Proportions of the Aſcent of Spirit of 
Wine between two Glaſs Planes, whoſe 


ng 1. 


Surfaces were plac d at certain different 


Diſtances from each other. 


Took two Glaſs Planes about 6 Inches 
long, and 2 broad : Theſe {being made 
clean I ſeparated at each end by the Number 
of 32 Pieces of Braſs Laminæ, whoſe Thickneſs 


when laid one upon another, and preſs'd toge- 


ther by Screws, made a Diſtance between the 
Planes equal to (as near as I could meaſure ) 
iz of an inch. Being thus prepar'd, I plung'd 
one End of them into ſome tinged Spirit of 
Wine; and after I had wetted the inward 
Surfaces of the Planes with it, by declining the 
upper end, I fer them upright ; and found that 
the Surface of the Wine between them remain'd 


higher than the Surface of the Wine on their 


Outſides, by a diſtance equal to the firſt Line 
C D above the Line AB, the Line AB being 


\ 


the common Surface, in all the Trials, 


on the Outſide of the Planes. (See Plate 8. 
Figure 5.) After this, I reduced the Diſtan- 
8 ces 
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ces of the Planes to half the former, by taking a- 
way 16 of the Braſs Laminæ from each End of 
them; then being plunged into the Liquid, and 
uſed in all reſpects as before, I found the Wine to 
fland between the Planes juſt double the height it 
Rood at in the former Trial; as may be obſerved 
by the Line E F in the Scheme. Again, remov- | 
ing half the Number of Braſs Pieces, whereby but 
8 of them were left at each end, and uſing them 
as in the preceding manner, the Wine rofe be- 
tween them to a Height juft double to that in the 
foregoing Trial, mark d in the Scheme by the Line 
GH. Thus from 8, I reduced them to 4 Pieces 
at each End of the Planes; then again, the Wine 
was ſeen to remain ſuſpended to twice the laſt 
obſerved Height, repreſented by the Line IX. 
In this laſt Trial the Planes were diſtant one from 
the other but .: of an Inch; nearer than that I 
could make no certain Meaſure : But I ſuppoſe, 
the foregoing Experiments are ſufficient toground 
a Calculation upon, even of the moſt near Ap- 
proximations. | 
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XXIII. 


An Account of ſome farther Experiments tous 
ching the Aſcent of Water between two 
Glaſs Planes in an Hyperbolict Curve. 


H.E Figure of the Hyperbolick Curve, 
form'd by the Aſcending of the Water 
between two Square'Glaſs Planes, as related in 
the XVIII precedent Experiment, gave me 
occaſion to-make ſome farther Enquiries ; and 
by many Experiments I find, that the ſame _ 
Curve holds in all Directions of the Planes, 
the Aſſymtotes being always, one the Surface 
of the Water, the other a Line drawn along 
the touching Sides. Thus, when the touch- 
ing Sides were plunged under the 
Surface of the Water, and the An- 
gle c was depreſs d, and made to remain low - 
er than the Angle a, as in Fig. 4. then would 
be produced ſuch an oblique Curve, as may 
be obſerv'd in that Figure. In all the ſeveral 
Schemes, a þ repreſents the Surface of the 
Water on the Outſide of the Planes, and à c 
the touching Sides of the ſame, Now, tho' 
the Curve 4d riſes between the Planes in ſuch 
an 


See Tab. VIII. 


* 
_—_ 
4 * 


(332) 
an Obliquity, yet does it conform it ſelf in its 
Figure to the Aſlymtotes, viz. a b, the Sur. 
face of the Water, and a c, the touching Sides 
of the Planes: For ſuppoſing the Aſſymtote 
ac to be continu'd, as in the prick*'d Line, till 
it ſurmounts the Surface of the Water to ſuch 
a Height; or ſuppoſe the Planes extended in 
the ſame manner, then would the Water re. 
main between them in rhe Appearance of the 
prick'd Lines, being at all diſtances from the 
Axis of the Curve, equal in reſpect to the Af- 


ſymtotes; and ſo of all the reſt of the Curves, 


as in the Figures 5, 6, 7, 8, 9. which are the 
Reſult of the ſeveral Angles, made by the tou- 
ching Sides of the Planes. Now, when the 
touching Sides were placd upwards, parallel 
to the Surface of the Water (as in Fig. 10.) and 
plunged wholly under the ſame ; then, upon 
lifting them up, in the ſame Poſition, till the 
Weight of the Water between the Planes over- 
balanc'd the Power of their Attraction, two 
Curves,one from each Side of the Planes, would 
open themſelves, and meet each other in the 
middle, as repreſented in the aforeſaid Figure; 
where they would unite, and make a Figure as 
joind by the prick'd Lines, being wider in the 
middle, than towards the Sides of the Planes. 
And it is highly remarkable, that this Curve 
would always break out between the Planes, at 
an equal Diſtance between the touching Sides 
and the Surface of the Water. . 


The 
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IM) 
The ſame Figure is likewiſe produc'd be- 
tween two round Glaſs Planes, (See Fig. 11.) 
the Aſſymtotes being the ſame as the former; 
that is to ſay, one the Surface of the Water, the 
other a Tangent drawn from the touching 
Point, parallel to the Tangent drawn from the 
open or oppoſite Part of Planes, being at right 
Angles with a Line drawn through the Axis of 
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the fame. | * 

Theſe Experiments I find to anſwer the ſame 
in Vacuo, as in the open Air; ſo that that Ele. 
ment has nothing to do in this extraordinary 
Appearance. 5 

The Planes made uſe of in the foregoing Ex- 
periments, were about 7 Inches ſquare, open d 
on one ſide to an Angle of 20 Minutes or there- 
abouts; the round Planes were in Diameter 
near 3 Inches. "V1 | 
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XXIV. 


4 46 ther Account of the aſcending of Drops 


of Spirit of Wine between two Glaſs 


Planes twenty Inches and a half long ; 
with a Table of rhe Diſtances from the 
touching Ends, and Fe 1 8 2 of Ele. 

vation. 


E Spirit of Wine did not move be- 

tween the Planes, with that Nimbleneſs 
4 Oil of Oranges; which gave me the liber- 
ty to obſerve the Angles with more Delibera- 
tion. 


The Limb on which the Planes were laid, 


mov'd in the Center of a Quadrant of a Four 


Foot Radius ; the Largeneſs of which gave me 
conveniency of meaſuring the Angles with 
greatet Accuracy: But the Diſtance between 
the Drop on the Plane and the Graduations on 
theQuadrant made it a little difficult to obſerve 
/ them both at once. Yet I believe, the follow. 
ing Tables may be depended on to be as true as 
.the Nature of ſuch an Experiment (tor any 
thing that I ſee at preſent) is capable of. 


. 


have before, i in ee Numb XV. 
given a particular Account of the manner of” . 4 
3 this Experiment; to which 1 e- — 4 


"Thele Tables are reste bed e the 1 — _ 


ing Ends of the planes: And it is to be obſer- _ 


ved, that in the Table where the Planes were 
open d. but to an Angle of 10, that I could nee 
come nearer than Four Inches of the touchin — 
Ends in my Obſervations: But ſo far as Icoul . 

go, ſeems to be much in the ſame proportion 
(as I have oftentimes obſerv'd in the courſe of = 
theſe Experiments) with the Table where the , _ i 
Planes were open 9 to an Angle of 18˙. —_ 
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